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A Career for Women 


| T is well-known that the percentage of women employed 
Lin the manufacture of instruments has been rising in re- 
nt years. It is generally believed that this proportion will 
se still faster in coming years as America builds up an 
irmy of four million men. As yet, however, there are only 
. few women among professional users of instruments. (We 
do not refer to women scientists like Mme. Curie or to 
biological workers in hospitals, botanical laboratories, etc.) 
[he province of industrial instrumentation is almost exclu- 
ively masculine. There is no compelling reason why it 
should remain so. It is an enormous province, made up of 
liversified fields. In particular, the use of industrial testing 
instruments is a field where women can render excellent 
services and find happy careers. From the General Electric 
Co. we have just received a photograph and a story bearing 
on this subject. The picture appears on the front cover: the 
story follows: 

Mrs. ALICE (“Pat”) O'HARA, spectrographic analyst in the works 

boratory of the General Electric Company in Schenectady, N. Y., 

1 woman performing one of industry's most specialized tasks. 

\ mother and homemaker, Mrs. O’Hara also is one of. the 
pioneer women in her profession, a field that is particularly im- 
portant to the manufacturer and user of metallic products. 

“Spectrographic analysis offers a broad opportunity for women 
with a knowledge of optics and a liking for research,” said Mrs. 
O'Hara. She traces her own career to her high school days in 
Hillsdale, N. Y., a small town in the eastern part of the state near 
the Massachusetts border. The school was so small that it had no 
hemistry course but did offer instruction in physics, a subject in 
which Mrs, O'Hara became much interested. So when she went to 
the Albany State Teachers’ College she majored in physics. Upon 
her graduation with a B.S. degree, she applied at the Schenectady 
works of General Electric for a job because, she says: “I did not 
think I would make a good teacher.” 

Her first job with the company was in the general engineering 
laboratory where for three years she investigated high-frequency 
power losses. During that period she was married and she left the 

pany in 1926 to devote her time and energy to homemaking. 
\ growing family brought increased expenses and in 1929 Mrs. 
O'Hara returned to work to supplement the family income. No 
jobs were available in her old department but there was an open- 
ing in the spectrographic analysis section. 

\t first she was concerned only with qualitative work. As she 
became more expert, more and more of her time was spent in 
juantitative analysis and now 50 percent of her work is in that 
field, 

Which reminds us that Pittsburgh shares with Schenec- 
tady the honor of having an expert woman spectroscopist: 
at the University of Pittsburgh Dr. Mary Warga not only 
has done outstanding scientific work in that field but she 
teaches a course which is more industrial than purely 
scientific. 


A Form of Sabotage 


opt geil article (page 207) is suggestive in more 
ways than one. Several years ago, when manufacturers 
perfected the technique of completely piping and wiring 
ontrol boards before shipment, we began to hear that in 
some localities some labor unions demanded that the work 
ione at the factory should be undone and done over again 
y their own members. This seemed to us a crime against 
eason, efficiency and justice, but we were told at the time 
at there often was “another side to the story”—the word- 
g of the equipment installation contract. There being no 
xpert on labor laws and contracts on the staff of Instru- 
ents, this page refrained from discussing this waste of 


human effort. But now that America’s life depends upon the 
efficient exertion of human effort, we consider it our duty 
to declare that there no longer are ‘two sides” to the con 
trol-board installation question. If a board is completed at 
the factory, it should not be torn apart and re-piped and 
rewired; and any organization forcing this to be done is 
aiding Hitler. 


A New Department — 


NSTRUMENT education and training courses, up to a 

couple of years ago, were mostly the subject of preach 
ments by your editor, rather than of reports—because there 
were so few of them. The situation has changed with al 
most dramatic suddenness (see our May 1941 editorial, en 
titled “Bandwagon?”). Today there are so many courses 
that the reports, if printed end to end, would fill a whole 
issue of this magazine and would be so repetitive that no 
body would read through the many pages. Simultaneously, 
the proportion to Instruments readers keenly interested in 
education has risen to such an extent as to justify starting 
a regular monthly department devoted to this field. 


... and Its Conductor 


UT such a department could not be started haphazard. 
It was necessary to find someone fitted to run it: an 
engineering professor combining long experience, love of 
, and various 


instrument work, prominence in the S.P.E.E. 
other qualifications. Fortunately, Mr. Richard Rimbach, 
President of The Instruments Publishing Company, has an 
old friend who meets these qualifications: 

CARL F. KAYAN, Assistant Professor of Mechanical Engineer 
ing in the School of Engineering at Columbia University, has 
background rich in experience and appreciation of the importance 
of teaching instrumentation to engineering students. He is a mem 
ber of the A.S.M.E., A.S.R.E., S.P.E.E., and Sigma Xi, a contribu 
tor to numerous publications, and editor of Dr. C. Bk. Lucke’s serie 
of volumes on Engineering Heat Transfer 


In the A.S.M.E., beside being a member of the committe 
Industrial Instruments and Regulators, Professor Kayan serve , 
the standing committee on Papers of the Heat Transfer Division 
ind heads its subcommittee on Heated and Cooled Enclosure 


Further activities are chairmanship of the Air-Conditioning 


mittee of the A.S.M.E. Process Industries Division, and member 





of the Refrigerator Test Code committee of the A.S.A. He ha 
been a member of the Heat Transmission Committee of the Na 
tional Research Council. His activity in the A.S.R.E. has included 
the chairmanship of the New York section 

In addition to the subject of Instrumentation, Professor Kaya 
principal professional interests are thermodynamic ind heat trar 
fer, including their major applied fields of power, refrigeration and 
iir conditioning. In- these realms he has had extensi te hin 
experience of some fifteen years, coping at the ime tir with tl 
practical problems. 

Particularly in the field Instrumentation rey nted | 
measurement and control, he has been among the pioneer n tl 
country in presenting the broad gage viewpoint. For the | t t 
years since he inaugurated the work in 193 ! 
ourse at Columbia University under the title of Indicatior ! 
Control,” the first engineering school instru ntation « to | 
innounced in Instruments. This course was one f t t tal 
lished ir n American university for the tudy ndust 
ments and automatic control equipment un w I t 
Columbia for the needs of industr in this field jointl t Pr 
sor H. L. Parr and Professor Kayan. In tl ourse Prof 
Kayan covers indicating and recording instrument 
equipment for pressure, temperature, fluid flow, liqu le 
ete. The treatment is on the horizontal ba cutt 
different engineering applications 1 I than or I 
ertical divi 7 nalysis would be rey r 
ubject such as steam power or refrigeration, for exar 

Watch for Professor Kayan’s department in an early issue 
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Philadelphia THE MONTH'S NEW 
morn ie Noone INSTRUMENTS 


Thermo - Regulators 
In this department we strive to report each month ALL the new devices for measuren 
Feature inspection, testing, metering and automatic control. 


When writing to manufacturers directly, please mention this department as your sourc 
information. Or write to Information Section, Instruments Publishing Company. 





Mercury to Mercury . 


Contacts : Increased 
Contact Capacity : Appliance Thermostat Power Relay 








Sensitivity within New type of thermostat for electrically “Model BK25"” Sensitive Relay is sai 
0.1F. E . lly L heated appliances, sold to appliance manu- have voltmeter accuracy from 24 t 
” ° xceptiona y ong facturers under the trade name of ‘“Posi- 99 C. Molded base of Navy approved 


Life and Stability : No trol,” employs no bimetal and depends upon 
Arcing : No Oxidation : 
Temperature Lag Re- 
duced : Temperature 
Ranges adjustable to 
700°F. 

e 
Philadelphia Merc-to-Merc 
Temperature Controls and 
Mercury Plunger Relays 


= 
The Philadelphia Thermometer Co. 





erial, Silver contacts. Operates on 0.| 
watts. Claimed to deliver “perfect perf 














ince despite vibration or temperat 
915 Filbert Street i Philadelphia ” ’ 7 
. . linear expansion of brass for its operation changes Kurman Blectric Co., 241 Laf 
WRITE FOR CATALOGUE Manufacturer claims it possesses many fea ette Street, New York City. 
No. 104 . 
: tures and advantages not to be found in 
Oldest Thermometer Manufacturer similar products using bimetal General 
in Philadel phia Thermostat Corp., $89 Bast 165th Street Electric Stopwatch 
eu ork City 
New “Minute Model” of “Time-It 
tric stopwatch (see Instruments, M 


1940, page 66) integrates to 1000 minu 


Vibrometer 


Announcement is made of an improved 
model of “Model 11 vibrometer (Jnstru- 


ments, Oct. 1940, page 292). Linearity now 
extends from 8 to 2500 e.p.s. (instead of 
15-2500) as one result of refinements. Amp- 








litudes from 0.00001” to 1” are indicated on ie 
the four-decade scale of a 9” instrument re- 
AC- ME RECORDING gardless of frequen \ or prod pressure, 
Maker announces a five-day trial and a one- 
year unconditional guarantee in connection 7 
with announcement of new model,.—Televiso 
GRAVITOMETER| =e 
cago, Tl _ 
ind reads to hundredths of a minute 


ee, | i faut + . + cision Scientific ‘ny 1750 1 Sosacencrd 

r Sea neon Transparent Pocket noon A c Co. N.S) 
“ fy) tion and operation; it ve., Chicago, Ill. 

t gives an accurate rec- Draft Gage 


ord of the specific New “No. 181 Visi-Draft’’ inclined-tube Line-voltage Regulator 


gravit of gas; it is type draft or differential gage is less than 
<= wis  s ’ long } s claimed to provide laborato ae: 5 : : 
"4 Macceacalbag of Regis Pee cain. Giving Lightning Protection 


automatically compen- vecuracy in the field by reason of provision 
\ simple plug-in avtomatie line-volt 


sated for atmospheric 
regulator inserted between power cord 


temperature and baro- electric outlet serves also as a lightr 
metric pressure varia- protection fuse in localities subject to st 
electrical storms Ciarostat Mfa. Co., I 


tions. 
y 285 North 6th St., Brooklyn, N. Y. 
For full descripton of neu 
gas testing instruments and 
laboratory apparatus, write 
tor catalog No. 26-A. 
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The Refinery Supply Co for precise leveling and elimination of paral- 
. lax errors, Level and zero adjustments are 
J 


Manufacturers, Jobbers and Importers made simultaneously in a few seconds. Scale 
Scientific, Laboratory and Power range is 0.05-0-0.20 inches of water in 0.01 
Plant Equipment divisions. Outfit includes an §8-ft. length of 
. black rubber tubing, connectors, bottle of 

521 E. Fourth St. 1309 Capitol Ave. colored oil, oil dropper and directions. 
Tulsa, Okla. Houston, Texas F W. Dwyer Mf. Co ‘ 565 W. Washington 











Blvd., Chicago, Ill 
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Ring-balance Flowmeters 


y line of flowmeters for steam, gases 
juids is announced. All meters employ 
ing-balance type of differential-meas- 

lement which provides a linear rela- 





between flow-rate and pointer (or pen- 
) deflection and, hence, uniform gradu- 
ns of flow-rate scales. All meters are 
vsused jn welded steel dust- and moisture- 
of cases. Case design is such that com- 
lete mechanism can be rotated in case, 
iking all parts accessible for service or 
idjustment without removal. High-pressure 
models give full-scale readings on any dif- 
ferential between 20” and 150” of water, 
low-pressure models give full scale readings 
nm any differential between 1” and 8&8” of 
wate! All meters are supplied with cali- 
brated check weights. Therefore, the range 
of any meter can be changed without tak- 
ing the meter out of service. Integrator on 
ill models has a 5-digit cyclometer register 
ind a 6” checking dial permitting check of 
integrator without disturbing meter opera- 
tion. Indicating models have a 9%” pointer 
traversing a 60° uniform-graduation scale. 
Recording models have 12” charts with uni- 
form seales.—Ring Balance Instrument Co., 
740 N,. Franklin St., Chicago, Ill. 


Vibration-proof Relay 


New “Auteleco Jr. Microswitch Relay” is 
said to meet demand for “an inexpensive 
relay having electrical contacts with larger 
current carrying capacity.” This relay is 





nsitive,” with “easy-acting” contacts de- 
ed for handling loads up to 10 amps 

only—not suitable for d.c.), with small 
ntrolling currents. It is recommended for 
itions subject to sudden jarring, vibra- 
n, or tilting. Furnished with one or two 
roswitches, each with make, break or 
eak-make contacts. Can also be supplied 
th one break-make microswitch and one 
eak-make spring assembly with code No. 
No. 4, or laminated silver contacts. Maxi- 
im operating voltage is 240 volts; d.c. or 
-60 cycle a.e. Automatic Electric Co., 

West Van Buren St., Chicago, II. 





JOHNSON lov4 


Tn 


Damper Motors 





(BY COMMANDED BY JOHNSON 


Johnson “Piston Type” Damper 
Motors are engineered specially 
for the particular job of control- 
ling dampers G-R-A-D-U-A-L-L-Y. 
Emphatically, they are not just 
another valve operator adapted 
to other service. Designed from 
the viewpoint of dampers only, 
these Johnson “long-travel” 
motors improve the whole auto- 
matic control installation. Direct 
connection between motor and 
damper, without levers, means 
more power! Cylinder and piston 
arrangement provides more 


LOOK AT THE 


re yaluable 


services i \ 
ready to supp 


utom 
ing existing systems of a 


Ae 
aT  Moverme! THERMOSTATS 
AY welled. 

¢?- 


movement than is possible with 
conventional damper operators! 
When controlled by Johnson 
smooth-operating Jeweled Move- 
ment Thermostats,with adjustable 
sensitivity, the result is precise 
relationship between control- 
ling instrument and controlled 
device. Accurate positioning of 
dampers under all conditions... 
Send for Bulletin D-251 which 
describes Johnson Piston Type 
Damper Motors or Bulletin D-261 
which provides information on 
the Johnson Pilot Mechanism. 


WHOLE SYSTEM 


only if they 


function pettectly as 
s the importance 
$, installs, and 

n stands 

ilitat- 


on stresse 


atic contr 


TEMPERATURE AND 
AIR CONDITIONING 


JOHNSON SERVICE COMPANY, MILWAUKEE, 
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Electrically Controlled 
Proportional Feeder 


New electrically-operated chemical propor 
developed particularly for pro 
portioning a number of individual chemicals 
to water conditioning systems in accordance 


tioner was 


AOWTTARLL OMMICE 





with makeup requirements. In this combina 


tior t swing-pipe chemical proportioner is 
controlled from a Cochrane electric flow 
meter provided with contacts on the in 


When the 
water has 


pre determined 
through the 


closes a contact 


tegrator train 
quantity of 
orifice, the 


passed 


integrator 


meter 


in the electrical circuit, including a_ time- 
cycle relay. The later starts the proportion 
ing motor, which lowers the draw-off pipe 
ind then after a definite interval stops it 
The duration is controlled from a_panel- 


front knob for each chemical. Any number 
of chemical feeds can be controlled from one 
1djusted independently 


this method of control t 


meter, but can be 
In order to adapt 


widely different loads, provision is made for 
varying the interval between charges and 
the duration of running the geared motor 


other. The geared mo- 
tor (of heavy-duty construction) is of a 
type that is magnetically locked in position 
when current is off, thus preventing “drift.’ 

The Cochrane Corp., 17th St. &€ Allegheny 
Ave., Philadelphia, Pa 


inversely one to the 


Shop Measurements Outfit 


New “Scherr Comparitol Inspectoset 
Unit for shops engaged in production of 
parts close tolerances, is said to give any 
shop a virtual Bureau of Standards, since 





it enables the shop to maintain complet 

control over all shop gages, mass produced 
parts, ball bearings, pins and other parts 

Included in the unit is the “Comparitol” 
which is graduated to read to 1/10000 


002” ind the “Ultra-Chex Inspec toset” 
consisting of 34 gage blocks which will 
make up all combinations in steps of 
1/10000” from 0.300” to 8”. The “Inspecto- 


set’ comes in a specially designed polished 
ease to hold this and other gages. The 
Comparitol is first set with the Ultra- Chex 
in the Inspectoset, after which parts can 
be checked quickly and easily to 1/10000” 


George Scher 


by unskilled help, it is said 
Lafayette St., New York City 


Co., 128 
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DIRECT READING 
U-TYPE MANOMETER! 


No adding lquid 
levels, no errors, 
no guesswork with 
direct-reading Tri- 


























mount U - Type 
Manometers. End- 
less steel scale 
slides! Set zero at 
level in lowest 


leg, take reading 
at level in other 
leg! Accurate, 
foolproof, fast! 
15” to 36” open 
type; 15” to 100” 
enclosed. For pres- 
sures to 700 Ibs 
Write for 
literature and 
quotations, 


Trimount 


Instrument Co. 
408 S. Plymouth St., 
Chicago. 


[ 2 SIMPLE STEPS 




















We could convert sunlight directly into 
kilowatts—but the cost is prohibitive! 


There is nothing prohibitive about the 
cost of converting light beams into micro- 
amperes. Compare the performance and 
prices of our mounted and unmounted 
photocells before you settle your design 
and specifications for Photoelectric Cells. 


Write Department 1-3 for catalog 
giving technical characteristics. 


PHOTO ELECTRIC CELLS 
BRADLEY LABORATORIES, INC. 


&2 MEADOW ST. + NEW HAVEN, CONN 








Temperature Control Syst 
for Plating Tanks, Etc. 
New system of instrumentation for 


ing tanks (and similar applications 
volves direct control of the temperatu 














the water circulated through pipe c 
MERCURY FILLE ares 
N ATING OR RECORDING 
NTROL THERMOMETER \ 
. 
J | -@—, 
JACKETED TANK P. AIRS 
J 


2-AIR-O-MOTOR VALVES | steam 

WITH SPLIT SPRINGS | = 
BOTH VALVES CLOSED te fh 

1? Tom # Ube’ ¢ tH | 

A 7} * PRESSURE + St) (ey | coe averacin 





| THERMOMETER 6 


b= tH 9 
ACCUMULATOR TANK it tt | > 
ae | t ty | 
. + ee . 
= 
PA 
L 4} ATER CIR 
OVERFLOW #U PumP 


water jacket, rather than indirect cor 
of the circulating water from the tem, 
ture of the plating solution. Ths b 
method, states manufacturer, has been 

control is essentia 


for years where close 


spite of high thermal capacities of 
processing tanks. System has the follow 
inherent characteristics (1) Maintain 


uniform plating temperature, to a few tent 
of 1°F. (2) 
closeness of temperature control, | 
Longer life obtained from the control t} 
because bulb is not subjected 
destructive action of the plating 
(4) Cheaper bulb construction suitable. ( 
Not necessary to sacrifice platir 
tank for installation of bulb. (6) Not nec: 
electrically insulate bulb and cor 


Saves steam and water by re 


son by 


mometer 


soluti 


space In 


sary to 


necting tubing from sides of tank, hence n 


danger of bulb failures from electrolysis 
The Brown Instrument Co., 4482 
Ave., Philadelphia, Pa. 


Differential Pneumatic 
Telemetering System 


telemetering 
struments, Sept. 1937, pages 222, 242 
248) is available now with” paired trans 
mitters whereby differences in temperature 
flows, etc. can be mea 


Pneumatic system (se¢ 


9 


levels, pressures, 


ured. New system consists of two measurint 


elements equipped with pneumatic transmit 
ters, each of which delivers an air 
proportional to the variable; an 
a differential gage employing 

mercury-filled U-tube and a float 
a pointer or pen-arm, The two transmitte: 
may be as much as 500 feet apart. Actu 
values of both of the measur 
variables may also be recorded on the ch 


measured 


pressure 


either or 


of the differential pressure gage. Applic 
tions include controlling, and indicating 
recording differences in: inlet and out! 


temperature on feed water heaters, conder 
ers, air preheaters, heat exchangers, et 
inlet and outlet temperatures or sup 
heater (thus giving the amount of sup 
heat directly); inlet and outlet tempe! 
tures on economizers (thus giving heat 

covery directly) ; inlet and outlet temper! 
tures on bearing lubrication systems on tu 


bines, rolling mills, etc.; wet- and dry-bi 
temperatures (combined with the dry-bu 
record) thus simplifying humidity calcu 
tions; flows from two tanks, ete.; levels 

two remote tanks; outgoing and rett 
flows in circulating systems; pressures 

two remote pipe lines; pressures in t 
closely associated pipe lines where flu 


from one line may not be permitted to ent 
the other. The Brown Instrument Co., 44 
Wayne Ave., Philadelphia, Pa. 


Wayne 


pressurt 


actuating 


i 





Electric Tachometer 


measuring the speed of cloth finish- 
nd of many other processes, a new a-c. 
equipment of the 
a small generator, a 


PRECISION GAS ANALYSER 


driven by 
Governor-controlled Motor 





neter-generator 
type consists of 


The Cities Service Industrial Heat Prover 
is a precision analyser for determining the 
amount of free oxvgen and unburned hydro 


carbons in exhaust gases from Diesel engines, 


boilers, and industrial furnaces. Since the ac 


curacy of the test depends upon the movement 


of the gas samples through the analyser, a 


Bodine governor controlled motor was selected 


to drive the pump. Precision in speed control 
all test conditions 


is thus assured under 


Bodine motors are available to manufacturers 


of motor-driven machines and instruments in 





series wound 


\ Bodine 





more than 3000 types and sizes. Motors with 





Type CG-2 governor , 7 
controlled 1/50 hp mo speed reducers, as small as 2 by 23g" by 
] } ® ” - . 
tor was selected to 2% 0°, are listed for instrument applications 
prov ependable SS - 
driving power for this where space is limited. Bulletins will be fur 
precision instrument nished on request. 
he Cities Service Heat Prover BODINE ELECTRIC COMPANY 
inalyses exhaust gases from 
lustrial furnaces, boilers, and 2244 W. Ohio Street 
: . , : Diesel engines and aids in deter 
rectifier-ty ndicator, and an adjusting gears of rai: ‘hi 
; l ho Indi bad sas : adjust mining operating efficiencies Chicago Illinois 
rheostat. The generator is of the single- 
phase, permanent-magnet type and can _ be 


coupled, geared, or belted to the machine or 


motor, It has an approximately linear speed- 

tage curve from 500 to 3500 r.p.m. With FRACTIONAL 

uitable speed changes, the instrument will 

over any speeds within a 7 to 1 speed HORSEPOWER OTO RS 
nge. The indicator is a standard G-E in- 

trument and includes a_ single uniform 


calle, It can be calibrated with such special 
lesignations as r.p.m., f.p.m., or others to 
suit special requirements. The instrument 
reads for both directions of rotation, obvi- 
the need of reversing switches.—Gen- 
Schenectady, N. Y. 


ating 
eral Electric Co., 


fs ‘ 
~) “—® 


High-speed Coil Winding EE 


Counter 


New “Clipper High-speed Coil Winding 
Counter” is designed for direct connection 
to the motor shaft or for operation through 


i flexible shaft. It can count at speeds as 





tion check, 4. Simplified controls, 


The RA-330 Sound Level Meter 


5. Compactness, 6. Economy. 


h as 9000 turns per minute with motor has all the features needed 

le open. teset to zero is accomplished ot y ; r.er ; 

th a single motion, Pointer design gives | t© meet your performance Write for bulletin giving full 
tant visual check of reset; deducts turns details 


. 
en off the coil in case of over-run, per- requirements. 
(ting accurate winding at high speed. 
| figures read to 10,000 turns Pointers 
® specially designed friction hubs which 
ide maximal bearing area, hence mini- 


Electrical Research Products Ine. 
76 Varick Street, New York, N.Y. 


It features: 1. Moving coil micro- 
eS 
phone, 2. Feedback stablized am- 





| wear. Adjustable base provides for easy 


snment with motor.—Production Instru- 
it Company, 702 W. Jackson Blvd., Chi- 
», Tl. 


plifier, 3. Self-contained calibra- 


A Subsidiary of 
Western Electric Company 
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Potential Transforme 


For use with 1 table indicating instru 
nd recorders, new PV-130 portable 





ished nickel to avoid any assumptions con- 
cerning their insulation. Terminal markings 
and «polarities are clearly marked. Trans- 
formers are available for input voltages be- 
tween 230 and 2300 volts with 115-volt out- 
put on 60-cycle lines. Accuracy is + 4% 
both on ratio and phase angle between 0 
ind 200% rated values. The accuracy and 
construction are such that the new trans- 
formers may be used on all portable and 
laboratory applications in delta connection, 
except for standards.—Westinghouse Elec. 
& Mfg. Co., East Pittsburgh, Pa. 


Summer-W inter System 


Only three controls are required for posi- 
tive year-around regulation of stoker and 
furnace fan operation on stoker-fired forced 
warm air systems, according to announce- 








nent of new “Type 561SW 1ir condition- 
ing stoker timer relay. This unit, in the 
winter, provides hold-fire operation of stoke 
is well as simultaneous fan and stoker op- 
eration it command of room thermostat 
Fan or blower operation is unaffected dur 

ing a hold-fire operating period. A summer 


winter selector switch on the side of the 
mtrol case can be switched to summer” 
positior relay unit will pr ide summer 
fan operation for circulation when } is 
t | £ b tl settir f tl 
i m th ! tat. The only ther ! 
t req 1 in tl yster ‘ rding to 
nt! ! t t ype 8 internally 
t t ted ther tat Which i 1 low 
ther tat ind i vp 

LSATOAD bination ! limit and re 
f far laatt r pr ick for all 
bonnet witcl funct ! ti Di unit Auto 
tik r t control for wered night 

t perat be r luded i 1} systen 
by additior f Type Tem-Clock, the an 
! ncement tates Per I t tech 

( (rosher andiar 
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Speed - - - 
DIRECT READING 
INDICATORS 


Centrifugal Type 


Portable and Stationary 
Indicating Speed and Total Run. 
Flexible Shaft, Belt, or Electric 


Drives for Remote Indicating. 


Types Available for Every Industry 


Locomotives, Steam, Gas, 
and Electric. Baking Time for Ovens, 
Dryers, Etc. 
Centrifuges, Textile Machinery 
Marine, Fire Apparatus 


Automotive, General Machinery 


Submit Your Problems to Us 


JONES — ee 
MOTROLA SALES CO. 
438 Fairfield Ave., Stamford, Conn. 








SS 


JULES RACINE & COMPANY 


20 WEST 47™ STREET, NEW YORK 





Midget Latch-in Electric: 
Reset Relay 


New midget-size mechanical latch-j) 
trical reset relay, “Type ABB-IN 
mounted on a 314” 2%” base, has 


nducti load contact rating of 110 





6 amps., or 220 volts 3 amps. a.c.; and 
volts, 1 amp. d.c. Coils may be obtains 
specified ranging from 6 to 220 volt 

it approx. 4 watts each; or 2 to 230 

d.c. at approx. 2 watts each. A serie 
sistor is used in the coil circuits when 
voltages above 90 volts are specified. N 
relay is available in practically any 
quired contact arrangement and may 
otherwise adapted to special requiremer 
It is said to be unexcelled when _ uss 
connection with 3-wire thermostat cont 
In addition to numerous other indust: 
uses, it is suitable for interlocking purp: 
on public utility equipment, ete.—Struthers 
Dunn, Ine., 1335 Cherry St., Philadelp) 
Pa. 


Daily or Batch Strip-chart 


Tear-off Feature 


A new tear-off feature for maker's 
“Celectray”’ recorders and recorder-control 
lers consists of a tear-off bar and a re-roll 
with clip and tape. The clip, said to be of 








special design without springs, firmly ¢ 
the chart after a chart section has 

removed, It is claimed that this fe 
is particularly useful for daily record 
well as a complete record of any batcl 
run. These short chart strips can be « 
filed fo ready Manufact 
points out that this feature provid 
minimum of chart waste and when 


} 


reference. 


records are required a special chart 
be furnished, with hour markings and 
sufficient space to allow for resetting 
correct time line Cc. J. Tagliabue 
Co., Park & Nostrand Aves., Brooklyn, N 











Electrode Pressure Gage 


imarily designed to measure the pres- 
between the electrodes of resistance- 
ling machines, a new _ direct-reading 
is for use either as a standard for 





\—Electrode pads; B—Dial gage; C—Extension 
upporting rod; D—Lock screw for dial position. 


ecking existing gages or pressure indica- 
rs on spot, line, or projection welders, or 
checking the electrode pressure at the 
of set-up, before proceeding with pro- 
juction work. It may be used also by test- 
ng laboratories for force determinations, 
for checking various kinds of springs, ete. 
The new gage measures forces from 0 to 
00 Ibs.; an automatic stop safeguards it 
iinst damage, should forces of more than 
1500 lbs. be applied. Consisting simply of a 
ilibrated steel yoke and a micrometer dial 
ndicator, the gage is easily applicable to 
welding machines. When electrode pressures 
to be measured preliminary to produc- 
tion work, the gage is inserted between the 
electrodes so that they press on the pads on 
the top and bottom of the yoke. The elec- 
trode pressure is adjusted until the desired 
pressure is registered on the dial. The gage 
s then withdrawn and the welding machine 
placed in operation. The dial indicator is 
direct reading: no calibration curves o1 
multipliers are necessary. It has two scales, 
ne for reading in 10-lb. intervals up to 
1000 Ibs.; the other to read in 1000-lb. in- 
tervals. Each gage is calibrated at the fac- 
tory before shipment.—General Electric Co., 
“chenectady, N. Y. 


Auto Battery Chargers 


Both “in-the-car”’ charging, and “one- 
inute”’ testing are possible with the new 
\llen Fast ‘50’ Chargers.” Charging is 
1ccomplished without removing the battery 
































bles. Leads permit charging a_ battery 


ring a lubrication, wash job, ete. The volt- 
neter is calibrated for both charging and 
ting. For the latter three colored zones 

marked “Dead”, “Recharge”, ind 
harged for load tests (starter turning 
ine). Manufacturer states that approxi- 
tely 45 minutes are saved each time a 


ttery is charged in the car with the ‘Fast 
illen Electric « Equipment Co., Kala- 
», Mich. 


WHAT do you need 
in a PYROMETER 


SENSITIVITY RESISTANCE 
DURABILITY SIMPLICITY @__ 


Engelhard Direct Deflection Indicators have all these features . . . Accurate sensi 
tivity to the most minute voltage variations due to suspension type construction 
High resistance per millivolt and no appreciable error when used with thermocouples 
of different resistances and on connecting leads of consid 
erable length . . . Sturdy construction, adapted to use under 
severe conditions without danger . . . So simple that instant 
readings may be made directly in either millivolts or tem 
peratures by someone unfamiliar with the principles of pyro- 
metry . . . On kilns or furnace installations, where "spot 
readings’ are desirable—the Engelhard Rotary Switch permits 
separate readings from many points. 






















Write for 
Catalog 


PORTABLE 
MODEL P-1 





CHARLES ENGELHARD, INCORPORATED 
90 CHESTNUT ST. NEWARK, NEW JERSEY 














MERCURY DIAL 
THERMOMETERS 


1—VERY SENSITIVE 
2—EXTREMELY ACCURATE 
3—STURDY BUILT 
4—EASY TO READ 

5—ALL RANGES 











Palmer Dial Thermometer Installations have proven to be very 
satisfactory because of their accuracy and sturdy construction. 
Stainless-steel flexible tubing connection and bulb are standard 
without extra charge. Furnished with plain bulb, union connec- 
tion, separable-socket and flange connection. Ranges: —40 

1000° F. (or 550° C.). Built by craftsmen who know how to 


make good thermometers. (Write for Bulletin No. 1500.) 


THE PALMER CO. Mfrs. 


THERMOMETER: Recording, Industrial, Laboratory and Dial 
2511 NORWOOD AVE., CINCINNATI, NORWOOD, OHIO 
Canadian Plant: King & George Sts., Toronto 
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Dynamic Hardness Tester 


iltering the 
innovations 
device that 
instrument 


design, 
radical 


Revision of general 
construction and 
resulted, it is said in a 
called a 


rightly be new 





Tester No 


However, has been 
long in development, so that none of its fea- 
tures is experimental, it is said. New Teste 
about 4” « 4” » 
falling 


“Dynami 


weights 13 oz., measures 


1144”, operates on the principle of the 

pendulum hammer activating an arrow wire 
sliding over an are scale so as to register 
the maximum heighth of rebound from im- 
pacts upon the specimen. Circular levels on 
two edges of the instrument case enable 


instrument so 
loading 


to position the 
friction or unreckoned 
which might alter free rebound 
from which the pendulum ham 
which can be varied at will, ad- 
weight of the blow to a standard 
selected for comparative 
loading 


the operator 
to prevent 
element 
The point 
falls, 
justs the 
which has been pre 


range of 


tests. Resultant wide per- 
mits hardness tests on materials hitherto 
outside studies with commercial hardnes 
instruments. Maximum load, when irriagte 
holder is located at 70 on the seale, is 0.033 


Ibs Universal Attachment” permits hard 
ness tests to be made on uneven, or iIrreg 
ilar surfaces, sides of gear teeth, sections 
lose to cutting edges of dies punches 
ind contouring tools, etc. This auxiliary de- 
ice, fitting all regular models of the instru- 
ment, carries four striking pins with 
shaped ends enabling the operator to test 
lefinite spots, study thin, hollow, curved or 
bevelled surfaces of metal parts. New tester 
is self-contained, conveniently carried in 
one's pocket and requires no skill. Test val 
ues being clearly visible, the human ele- 
ment” is eliminated R. Y. Ferne Co., 131 
State St., Boston, Mass 
Bushing Test Set 
Service interruptions due to failures of bush- 


insulators and other high-voltage equip- 
minimized when periodic tests are 
1 new portable test set expressly 

field tests of installed bushings 
New set is useful also for 


ings, 
ment are 
made with 


designed for 
insulators 


and 






a 
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See Temperatures 


AS They Change 


@ Does the possibility of changing resistance in 
thermocouples and leads justify a potentiometer- 
Pyrometer for your experiments, production, 
field tests, or instrument checking? Then use 
Model 70-PO (portable type illustrated). You 
watch even minor temperature changes at the 
instant they are indicated—with little or no bal- 
ancing, and no standard cell. Write for Bulletin 
540-70-PO. 

















For other uses, J-B-T millivolemeter pyrometers 


provide instant, continuous, easy-to-see facts. 
These instruments are fully compensated and 
come in many sizes and styles. The values are 


deliveries 
quotations, 


surprisingly prompt. In 
please mention your ap- 


exceptional, 
requesting 
plication. 


)-B-T INSTRUMENTS, INC. 


441-1 CHAPEL ST. NEW HAVEN, CONN., U.S.A. 











FLUCTUATING 
LINE VOLTAGE 


CONSTANT 
VOLTAGE 


Whether it’s 1 VA for an instrument or 10 KVA 
for a Production line—here’s constant, stable 
voltage for you at all times, even though the 
line voltage varies as much as thirty percent. 
They are fully automatic and instantaneous in 
operation—have no moving parts—require no 
maintenance—and are _ self-protecting against 
short circuit. 

You can build a SOLA CONSTANT VOLTAGE 
TRANSFORMER into your product, or incor- 
porate it in your production line or laboratory 
and know that every test will be made under 
identical line conditions. 

Compact—economical. Standard designs are avail- 
able, or units can be built to your special 
specifications. Ask for Bulletin GCV-74 


SOLA ELECTRIC COMPANY 
2525 Clybourn Ave. Chicago, III. 


SOLA 
TRANSFORMERS 






measuring the dielectric characteristi: 
small cable lengths, oils, compounds 
other dielectrics. New set is free, ever 
220-kv. switchyards, from the effects of « 
& e-s. stray fields emanating from px 
circuits. This immunity results from the 
of a detector which responds to a frequi 
of 70 cycles but not to the standard 60 


odd T70-cycle frequency is supplied } 
portable motor-generator set, and be 
of the difference between test and p 


frequencies, it is unnecessary to take d 
ind reversed readings and then average 
results to avoid stray fleld effects. Sx 
directly in power factor and « 
and at the normal test voltags 
volts no correction factors need 
ipplied to the readings. Two high-volt 
transformers provide potential for test 
i normal test voltage of 10,000 volts. 7 
voltage can be reduced as low as 1250 
by a regulating unit. Step-up transfor 
motor-generator set oper 
Any test man 
set, it is 
man from h 
break in grour 
high-volt 
Leeds 
Phile 


read 
itance, 
10,000 


ind motor of 
on 115 volts, 
quickly learn to new 
Ground shields protect test 
voltage during tests. If 

connection to shield occurs the 
transformers are deénergized. 
Northrup Co., 4970 Stenton Ave., 
phia, Pa. 


60 cycles. 


use 


“Push Pull” Vibrators 


New vibrators do not depend on elasti 
of steel but employ magnetic flux to pu 
then pull, the reed and its contacts. Pilir 
ind chattering are thus eliminated and 
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hash minimized. Illustration shows princip 
features: (1) Stack assembly eliminate 
(2) Continuous metal frame gives dual mag 
netic path. (3) Micro adjustment of conta 
points at factory. (4) Stationary bronz 
small arm riveted to reed in angular pos 
tion to facilitate wiping action. (5) Pu 
tungsten contacts. (6) Reed contacts rivet: 
to small arm. (7) High magnetic saturatic 
Armeo iron. (8) Parts cadmium-plated. | 

Second winding of coil reverses polarity 


pole piece, giving the exclusive push-pu 
feature. (10) Magnet and driving coil gis 
twice magnetic flux of ordinary units. (1¢ 


steel reed, shaped to eliminat 
mounted in natural pendulum px 


Swedish 
breakage, 


sition. (17) Side arm slotted to cushion ret 
action, reduce mechanical noise, facilitat 
wiping action and prevent piling. (15 


Ceramic insulating tips. (19) Container ir 
sulation being sulphur-free rubber, no fume 


can be generated to corrode contact point 
(21) Center of gravity is in center of cor 
struction. Under  vibration-contact point 
are not robbed of full impact.—The Turne 


Company, 800 17th St., Cedar Rapids, Iow: 











PORTABLE 


WHEATSTONE BRIDGE 





\ high grade instrument for measuring 
resistances from a fraction of an ohm 
to 10 megohms. Contains a 4-dial rheo- 
stat, ratio dial, galvanometer and bat- 
tery, all enclosed im a substantial wal- 
it case. Nine coils per dial. Accuracy 
1%. Built to endure. 


Cat. No. 1050—Portable Wheatstone Bridge 
with Murray and Varley Loops. ..$110.00 


Cat. No. 1052—Portable Wheatstone Bridge 
without Murray and Varley Loops.$90.00 


Send for Bulletin No. 105 


RUBICON COMPANY 


Electrical Instrument Makers 


Ridge Ave. at 35th St. Philadelphia, Pa. 








y , . 
SAND—SYMBOL OF 
OPTICAL TNDEPENDENCE 
B* itself, only a handful of sand—fine, pure, 
aot, hite crystals of quartz from a Pennsylvania 
ullside. But, blended with boron, sodium, bar 
um, lead, phosphorus and other elements—it 
ecomes optical glass, one of the basic indispen 
sable materials of national defense—and of 
nodern civilization. 

Thirty years ago America was wholly depen 
lent on Europe for a supply of glass for optical 
nstruments. By 1918, glass to fill the vital 
needs of optical manufacturing in the United 
States was pouring from the B&L glass plant 

Today, for binoculars and fire control equip 
nent that are the eyes of the Army and Navy 

for metallographic and spectrographic equip 
ent that are the eyes of industrial research 

/’ microscopes that are the eyes of all science 

tor spectacle lenses that are the eyes of the 

‘tion's citizens—America is completely inde 

ndent of foreign supply 


BAUSCH & LOMB 


OPTICAL CO. « ROCHESTER, NEW YORK 
ESTABLISHED 1863 
American Scientific Institution Producing Optical 
sss and Instruments for National Defense, Educa 
Research, Industry and Eyesight Correction. 


Electroencephalograph 
New “Junior Garceau Electroencephalo- 
graph” is an extremely sensitive (yv.) in- 
strument for amplifying and recording po- 
tentials generated by the brain. These are 





led off from electrodes placed on the sealp 
or from leads in contact with the exposed 
cortex. Operating from 115-volt 60-cycl 
power line, it is the first instrument of this 
type which requires no shielding cage to 
screen the subject from interfering electro- 
magnetic fields, which are removed by a 
special interference-eliminating circuit. Re 
cording on a prepared dry tape by electro- 
chemical means produces an instantly visi- 
ble permanent record requiring no proces- 
sing or developing. Overall sensitivity of 
the system is 0.5 mm. per microvolt. In- 
herent noise level from all sources is less 


than a microvolt. Overall response is linear 
within 2 decibels for frequency and ampli- 
tude. Speed of the recording tape is con 
stant at 3 cm. per second. The entire equip 


ment is contained in one portable case 18 

12” x« 9”, weighing 58 Ibs. Applications 
of this new instrument in neurology include 
diagnosis of epilepsy, localization of cerebral 
lesions such as brain tumor, and diagnosis 
ind study of schizophrenia. Of particular 
value is its use in the detection of epilepti 
tendency in aviation personnel. The record 
ing oscillograph which forms part of equip 
ment is an entirely original design, which is 
expected to find many industrial applica 
tions Electro-Medical Laboratory Ine 
Holliston, Mass., U.S.A 


Multiport Valves 


Various port and stop arrangements are 
provided by new “Multiport Valves It is 
said that one valve can do the work of two, 


three or four ordinary valves, according to 













N \ 
SS 





the arrangement of flow-ways and ports and 
degrees of turn. Sizes range from 14” to 
16”, for pressures tested to 3000 Ibs. For 
high temperature services and where ex- 
tremely corrosive or erosive line contents 
are handled, the Multiport type may be fur- 
nished with Merchrome coating. Merco 


Nordstrom Valve Co., 400 Lexington Ave., 


Pittsburgh, Pa 





METERS and CONTROL 
for Boiler Room 


Boiler Meters 
Reduce fuel 
costs, lessen 
maintenance 
and outage, low- 
erstandby costs, 
and add capac- 
ity. They indi- 
cate, record and 
integrate Steam 
Flow from the 
boiler, record 
Air Flow sup- 
plied for com- 
bustion and record Flue Gas Temperature. 





Bailey Boiler Meter 


Multi-Pointer Gages for indicating 
drafts, pressures, differentials are available 
with any number of pointers from one to 
twelve. They are actuated by sturdy yet 
sensitive diaphragm units. 





Multi-Pointer Cage 


Flow Meters. For indicating, record- 
ing and integrating the flow of steam, feed 
water, compressed air and other fluids. 


Granular Material Meters 
For accurately measuring 
the flow of coal or other 
granular materials in 
gravity chutes from over- 
head bunkers. The total 
quantity of granular ma- 
terial is shown on a large 
illuminated counter which 
may be easily read at a 
distance of 50 feet. 





Control Systems 
Make possible the every- 
day operation of equipment for steam 
generation and utilization at test efficien- 
cies. They are applied to the control of 
combustion, feed water, superheat, de- 
superheat and other factors. 


Coal Meter 


Complete Information on any of the above Bailey 
products will be gladly furnished upon request. 
G-14 


BAILEY METER 


e COMPANY ° 





1041 Ivanhoe Rd., Cleveland, Ohio 


BAILEY METER COMPANY LTD., MONTREAL 
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High-speed Directional Relay 














» Types H-3 nd HV-3 relays are 
r irectional liscrimination ir 
etectior f pl e and ground faults 
eneralls installed ilong wittl 

r — — 

| 

bis | 
ilt letect relays these high-speed 
th phas li tional relay ul ilso used 
witl frequency rel s 2 trip tie line 
breakers on under or over frequency. Glass 
ver permits complete visual’ inspection 
without removal \ similar construction 


Direc- 
electromag- 
rtical shaft 


with plug-in features can be supplied 
tional element consists of three 
nets and three loops around a ve 


On the outer legs of each magnet are two 
voltage coils: applied voltage is said to in- 
duce a “large” current in the loop by trans- 
forner action. The current coil is on the 
center leg of the electromagnet: applied 
current produces an air gap flux. This flux 


interacts with the loop current and causes 


rotation of the shaft in a direction corre- 


sponding to the instantaneous direction of 
power flow. The voltage restraint element is 
similar to the directional element except 
that no current coil is used. In case of a 
system fault which collapses or brings in 
phase any of the applied delta voltages of 
the three-phase system, the voltage re- 
straint is removed. Double-throw silver con- 
tacts permit application to either single line 
or parallel line protection. The contacts will 
close 30 amperes at 250 volts d.c. and the 
auxiliary relay (contactor switch) will safe- 
ly carry this current long enough to trip the 
breaker Westinghouse Elec. & Mfg. Co., 
East Pitteb oh, Pa 


Electronic View-finder for 


Television Camera 


Rey n¢g the Ss ptical finder iT 


















TETCO 
Speed Recorder 





Creates a permanent time rec- 
ord on a waxed chart. Accu- 
rately records rate of produc- 
tion, time and duration of 
stops, total quantity produced 


The Electric Tachometer Corp. 
1358 Spring Garden St., Philadelphia, Pa. 








TEST MAGNETIC PROPERTIES 
OF YOUR STEELS 





THE ONLY SINGLE BUTTON ELEC- 
TRICAL RETURN FLUXMETER 
SIMPLEST AND MOST EFFICIENT 
Bulletin 504 
THREE DIFFERENT STYLES 
Portable Standard with single electrical zero 

return. 
Switchboard Type with above zero feature 
located on flexible lead for bench operation 
Two Button Pointer Shift in place of our 
patented standard zero return at a lesser cost 
Acknowledged leaders in 
development of high sensitivity meters 


RAWSON ELECTRICAL 
INSTRUMENT COMPANY 


110 POTTER ST CAMBRIDGE, MASS 
Branch: 15 East 26th St., New York City 
Representative: E N. Webber 
4358 W. Roosevelt Rd., Chicago, III 











Vacuum - - - 
Thermocouples 


featuring 


DEPENDABLE STABILITY 
HIGHER OVERLOAD 
FASTER RESPONSE 


meet the 
Write 


Our thermocouples will 
most rigid requirements 
your requirements to— 





American Electrical Sales Co., Inc. 
67 E. 8th ST NEW YORK, N. Y 











* NATIONAL * 


RHEOSTATS 


Ask for Catalog No. 5 
National Electric Controller Co 
5305 Ravenswood Ave., 


Chicago, Ill 








mounts on the side of 


maker's Icon 
cathe 





camera A high-intensity 5” 

tube (supplied with either green or 
screen) provides a_. fine focused br 
image. Brightness, focus, video gain 
zontal size and vertical size control 
arranged around the tube face, for 
venient manipulation by the came 
The electronic view finder reproduce 
video image as picked up by the 
lens and iconoscope, and as translate 
television terms, thereby serving at 


an image 








ew finder and focusing means an 
monitor at the 









camera, The 


tronic view finder connects with its 
power-supply unit by means of a 12 
ductor cable that plugs into a 12-prong 
ceptacle All voltages necessary for its « 
ition are supplied by the accompan 
power-supply unit which also preampl 
the video signal and supplies it to the fir 
unit through coaxial cable. The supply 
in turn receives the video signal fror 
camera. illen B. DuMont Labs., In 
Vain Ave., Passaic, N. J. 
Micro-action Valve for 
Gages and Governors 
For damping pulsations of pump eg 
nors and to eliminate oscillations of 
hands, new “Campbell Micro-Bean ur 
installed on the pressure line to the 
— FILTER 
oN 
4 wW\ 
eae: ae 
8 
[ . 
phragr f a pump eg rnor, is als 
tl is prot tion to I control val\ 
s a back pressure r reducing g 
nd f s wit sensiti cor nst 
nts sub ted to pulsating flow. TI 
will har s I fue! il, gas, Ww 
th li s, with simp)l ijustment 
eacl iscos Th Micro-Bean has 
brass b n whi filter 1s Insert 
I tectior fy " oT tter Tr} 
has an extre l slizt I (48 ] 
th sensitin contr f th shut-off i 
fected. This slight tape nimizes t te 
ney to pine ff, under changing press 
conditior t pproximat 2 w 
sual ir I rdinary val\y ss 
micror ntr t per £ 
the perator t btain tl sest } 
ll shut-off down to tl las 
s t line tent I ic 
unis sal in application f \ pur} 
ip t bs. press Ww £ 
leg atah tion . } 
r gt aly Any scoring w 
r take | ( Ss sai 
I t s I £1 nd 
Pag ‘ pletely tw 
ti S J 4 eb, t WW 

















FLOW METERS FOR 
ALL PURPOSES 


Model 656 Recording and Integrating Flou 
Meter with Pressure and Temperature Pens 


* 


HIGH PRESSURE METERS 
Standard Differential Range—20” to 150” Water 


LOW PRESSURE METERS 
Standard Differential Range—1” to 8” of Water 


* 


Range Change Can be Made Without 
Taking Meter Out of Service 


* 
Write for Bulletin 410 


RING BALANCE INSTRUMENT CO. 


740 N. FRANKLIN ST. CHICAGO, 





DEFENDER FITTS TYPE 


ADJUSTABLE 
CHRONOMETER VALVE 


The longest lived Valve made 
for Hot Water or Steam or any 
other Chemical or Fluids or Oils 


I 


can be hand operated or Motor oper- 
ited as illustrated and we have a com- 
lete line of both Low and medium and 
High pressure stats and also Tempera- 
ire. Float. Liquid level and Feed Water 
‘egulator stats shown in our new Bul- 
letin No. E-3. Write for same. 


DEFENDER AUTOMATIC REGULATOR Co. 
ST. LOUIS, MO. 











Electric Contact Type 


Pressure Controller 


Gradual opening and closing of the valves 
or other devices under command of the con- 
troller is accomplished by new ‘Defender 
Type E-4 Adjustable Compensating Type 





DS 











Electric Pressure Regulator.” Principal ap- 
plication is in combustion control work, 
where “Type E-4" actuates two “Baracol 


Motors,” one for stoker feed or drive and 
the other for forced draft fan. These two 
motors will synchronize and the resulting 
mode of control will be gradual. New “Type 
K-4" is available from “low pressure” up to 
“several thousands of pounds.’’—Defende? 
Automatic Regulator Co., 308 South &Sth St.. 
St. Louis, Mo. 


A-c.d-c. Volt-ohm-milliam- 
meter 


New “Model 202” a-c. and d-c. volt-ohm- 
millliammeter permits measurements to be 
made while the set is in operation without 
danger of damaging the test instrument 
through overload. Ranges A-c. voltage in 
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NEW!— COMPLETE! 


THERMOCOUPLE 
DATA BOOK and CATALOG 





i 
x 
A 
NEW 
THERMOCOUPLE i 
ATA BOOK eng CATA i 
H | 





deme meMaments b 





Every thermocouple user needs a copy of 
this new Wheelco Bulletin. It not only con 
tains prices and descriptions of our com 
plete line of thermocouples and thermo 
couple accessories but, in addition, gives 
recommendations for their selection and use 
Essential data—the making of thermocouples 
temperature conversion and_ millivoltage 
tables, wire resistances, etc.—are also in- 
cluded. 

You can select and order the thermocouple 
you need, directly from this book. 


FREE—upon request. Ask for 
Bulletin §2-3 


Wheeles Instruments Co 


(920-08 S. HALSTED STREET ° ° CHICAGO. ILUNOIS 


SUPER-FINE 





a binpirciliies that is 
now a PRODUCT 


Expressly prepared for THE DAVEN COMPANY 
3s a lubricant, this super-fine o has been 
nished, during the past few years, to p haser 


of delicate and precise DAVEN laboratory eq 
ment 


Liked so we Ind reordered so frequently 
it has necessitated the formation of a sut 
organization, the DAVENOIL COMPANY 

DAVENOIL is recommended for a elect 
aboratory test equipment, microscopes 
watches, et Leaves NO residue 
sticky gum Available in sma bottles with 
plicator or in 8 ounce 6 ounce and ga 
tainers 





DAVENOIL COMPANY 


158 SUMMIT STREET * NEWARK, N. J 














. resists corrosion in moist, salt or acid at- 
Round-chart Potentiometer mospheres. Universal mounting permits 
flUush or front-of-board mounting. The 
Brown Instrument Co., 4482 Wayne Ave 
Philadelphia, Pa 


New circular chart potentiometer for in- 
iting and recording temperature employs 
point potentiometer measuring circult 

yut its balancing system is entirely new: it 


- ntinuou it has no galvanometer it is 
e be inique in speed of response and i 
— Hae in speed of response an’ Moisture-content Recorder 
nee All live parts are enclosed, All am- 
parts are enclosed un for Tentered Cloth 
fer components ire OvVerTsiZe Sensitivity 
he ijusted for correct operation on Development of the ‘Moist-o-Graph for 
' tandard pyrometer range, thus making Tenter Applications is announced. This 
amplifiers interchangeable The balan system consists of a recording instrument, 
motor is a totallv-enclosed brushless re i power unit, and a detector roll. In meas- 


notor with built-in gear uring the regain of tentered cloth, a detec- 
tor roll is mounted at the delivery end of 
the tenter. This detector roll makes contact 
with the cloth as it leaves the tenter frame 
ind is connected with the Moist-o-Graph 
power unit by means of a_ special high 
tension cable \ self-balancing electroni 
bridge circuit measures the conductivity of 
the cloth, Conductivity being proportional to 
regain, regain is recorded on the 12” siz 
standard recorder, Chart is graduated 0-100 
This is an arbitrary scale permitting utmost 
flexibility in application. Illustration shows 
recommended lint-proof cabinet. Components 
of system may be obtained without it 

The Brown Instrument Co., 4482 Wayne 


Lie Philadelphia, Pa. 


Conductivity Apparatus for 
Distilled Water, etc. 


\ new model of the “DW Checket (set 
Instruments, Sept 1939, page 244) is an- 


nounced, Continuous automatic checking of 





distilled water or steam condensate is its 
: function. For use with water stills the indi- 
luction. It drives pen, pointer and slide eator is calibrated in parts per million of 


wire. Other feature includ Pointer 8 chloride ion in pure distilled water Indus 
mg, gear driven by balancing motor. Scale trial Instruments, Inc.. 156 Culve 1 ve.. 
meentric 320°. 1” black bold-face numerals jepsey City. N. J 
yn white fleld graduated same as chart. Pen 
ind Arn stainless steel, 8” long, ribbed re 
inforcement, Chart 12” wide, pen travel of 
1%” full seale, Chart Clips: mounted on — Midget Molded Capacitors 

rv, hold chart flat against chart plate 
(jasket: synthetic sponge gasket, unaffected New “Type 8” unit is for use in appli- 
by oil, makes case dust- and moisture-proof cations requiring mica capacitors of small 
Motor Switcl double-pole toggle switch Size ind rigid mounting facilities It is 
isily accessibl Time Index and Pen Hold 

for setting chart at correct time line, al ™ 
Per holder ipports pen when changing 
harts. Slide Wire heavy wire dual wound 

ramic for 25” long, Totally enclosed 

etal container. Drive Mechanisn pen 
pointer nd lide wire ire directly con 
ected t balancing motor at all times, A 
tainless teel cable securely clamped = t “a 
both slide wire and driving drums, provides 


i positive drive to the slide wire. This cabl 





not affected by atmospheric conditions 


Case rectangular, with rigid die-cast door 

Streamline car iction combination handle molded in brown Bakelite. Its overall size 
nd lock draw door tightly against cast is 1-59¢”x58”, with thickness varying from 
Special baked, durable black enamel finis} 0.25” to 0.4” depending on the capacity. 










SO SIMPLE! 


Turn a knob... press a button... and 
Presto! Accurate Insulation Testing is 
now as simple as that! Readings in Meg- 
ohms and Ohms with a constant potential 
of 500 volts. (Higher voltage if needed.) 
Built-in power unit eliminates all hand 
cranking. Compact, portable, and easy to 
use in cramped quarters. 

AND IN ADDITION .. . this versatile 
Vibrotest offers the exclusive feature of 
accurate readings of BOTH A.C. and D.C. 
voltages. For complete description and 
prices — 

Write for Bulletin No. 201-A 


The VIBROTEST MANIAC UML 


TODAY’S MODERN INSTRUMENT BARTS RNC ae a0 
FOR INSULATION TESTING ee 
431 SOUTH DEARBORN STREET + CHICAGO 
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Insulated mounting holes, entirely 

pendent of the terminal lugs, are n 
in the Bakelite. Standard units are 

able in capacities from 0.00lufd to 
mfd. Those up to 0.003 mfd. carry d-« 
erating voltage ratings of 500; above 
value the rating is 300 volts. Lugs a 
tinned brass. Capacity and voltage ra 
ire clearly stamped on each unit. In 

tion to the standard unit, “Type 8" is 
ivailable in low-loss yellow Bakelite 
can be supplied on special order with 
or all of the following characteris 
capacity tolerance as close as + 2%, 
perature aged, with salt-water immer 
seal against humidity, and for d-c. op 
ing voltage rating of 800.—Cornell-Dul 
Electric Corp., South Plainfield, N. J 


Electric Thickness Gage 


New type of electric gage, primarily 
signed for measuring the wall thickn: 
of hollow aluminum airplane propellers 
ipplicable also to thickness measuren 
of any nonmagnetic metal when only 
side is accessible, even if nonmagnetic me 
is backed up by a magnetic metal. Thi 
nesses up to 1%”, depending upon the el 
trical resistivity of the metal, can be me 
ured within an accuracy of 5%. Brass she 
ing, copper tenks and large pipes lend the 
selves to the use of the gage, it is 
The gage consists essentially of a bri 
circuit, voltage amplifying equipment 
an indicating instrument. The bridge cir 
comprises two inductances with U-shay 
cores and a differential transformer. The 
ductances serve as a gage head and an 
justable balancing head. The gage _ he 
when placed against a nonmagnetic mé 
sets up eddy currents within the met 








which change the impedance of the he 

and affect the circuit bridge balance. TI 
eddy currents increase with the thickness« 
of the metal: and the corresponding defle 
tions of the indicating instrument are plot 
ted upon a master curve for known thick 
nesses of a specific metal within the desire 
thickness range. When gage head is place 
rgainst unknown thickness of that san 
metal, the deflection reading is compat 
with a similar point on the master curve 

determine thickness of test piece. It is 

sential that the contour of the test piece 

the same as that of the pieces of know 
thicknesses from which the master cur 
was obtained. The higher the electrical 1 
sistivity of the metal the greater the thich 
ness that can be measured. Brass can |¢ 
measured in thicknesses up to 1%”, where 
copper, which has a low resistivity, can 

measured only to 4” thickness. The gag 
head, eneased in Bakelite, can be held 

one hand for application against the meta 
The remainder of the gage is contained in 
steel carrying case and weighs about 30 Ib 
The gage operates on 50- to 60-cycle a.c 
General Electric Co., Schenectady, N. Y 












Oscillograph 


By OTTO ACKERMANN 


the National Bureau of Standards is a cathode- 

ray oscillograph of the cold-cathode type em- 
lying important refinements. Particularly im- 
rtant is the addition of a small metal bellows 
hich acts as a pressure regulator. As with all 
scillographs of this type the vacuum is contin- 
usly maintained by a pump which reduces the 
ternal pressure to below that for satisfactory op- 
ration of the cathode beam, while a tiny trickle of 
is admitted from the surrounding atmosphere 
y an extremely small needle valve. These valves 
frequently are quite erratic, making the necessary 
xact control of the vacuum difficult. It was dis- 
‘overed that the action of the needle valve is sen- 
sitive to slight changes in air pressure. This dis- 
covery was made one day while tests were being 
made with a cathode-ray oscillograph of this type 
while an air hammer was being used nearby. The 
slight changes of the air pressure caused by the 
exhaust of the hammer were sufficient to affect the 
scillograph. 

To stabilize the needle-valve operation a small 
air bellows has been applied through which the 
needle valve draws air for the evacuated oscillo- 
graph chamber. This bellows has 
worked so well that not only does 
it eliminate eratic action of the 
vacuum system but also it pro- 
vides a better means of control- 
ling the air inlet than by adjust- 
ment of the needle valve. 

The Westinghouse cathode-ray 
scillograph is of the so-called 
cold cathode type and is the only 
me of its kind commercially man- 
ufactured in America. At the 
present time seventeen such in- 
struments (including somewhat 
earlier models and the one built 
for the National Bureau of Stand- 
ards) are in use with various 


[: the new high-voltage impulse laboratory of 


ities and research institutions in 


100 


The hot-cathode oscillograph, 


tured in many different types and 
Ss used in great numbers, particularly in the testing of low- 
tage high-frequency circuits and as television tubes. Its 
ements of construction are similar to those of other elec- 
tronic tubes with permanently sealed-off glass envelopes. In 
the minds of many it is associated with those interesting 
ind often quite beautiful wave patterns which are produced 
its fluorescent screen by so-called repeating phenomena 
vhich sweep the cathode beam over the same trace a great 
imber of times, thus exciting the fluorescent material to 
gh brillianecy. If a single sweep is to be made visible only 
arly as well, the energy of the cathode beam—both in elec- 
m speed and density—must be raised considerably. In 
ler to obtain permanent records, the flash-like picture on 
fluorescent screen must be photographed. Thus the en- 
zy of the cathode beam is first converted into light, part 
which reaches the photographic film through a system of 
ses. This process, of course, entails appreciable loss. 





ureau of Standards’ New 
ligh-speed Cathode-ray 


witehgear Engineering Dep’t, Westinghouse Electric & Mfg. Co. 


manufacturing companies, util- 2 &¢ 6 8 /0 1424 4 & ‘8 20 glass tubes are used for the re- 
this country and abroad. ae MILROSECONDS the order of milliseconds. 


yn the other hand, is manufac- Fig.2. Typical record (5/6 actual size). the order of microseconds, the 





Fig. 1. The author 
and the high-speed 
oscillograph 
described in 
this article 






















































Nevertheless, sealed hot-cathode 







cording of single transients of 







Where the phenomena are of 


























cold-cathode type comes into its 
own as the highest speed precision instrument. It achieves 
this by permitting the photographic film to be directly ex 
posed to the cathode beam, by allowing a greatly increased 
cathode voltage (in this case 50,000 volts) and by sharply 
concentrating the emission spot at the “cold” cathode. 

The cathode is called “cold” because it is not a heated fila 
ment nor a body heated indirectly to a rather uniform glow 
which permits thermionic emission. It is simply a small piece 
of aluminum exposed to high electric field stress and to the 
bombardment of ions which precipitate and concentrate the 
emission of electrons from a spot as small as the point of a 
needle. 

As to the direct exposure of the film to the cathode beam, 
this necessitates that the cathode tube be opened and then 
again evacuated whenever it is loaded with a roll film 
(which is done much in the same manner as with an ordi 
nary camera). The pumping process, its machinery and the 
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regulation of the vacuum have been perfected and simplified 
to a degree which practically eliminates vacuum difficulty 
in the operation of the instrument. The oscillograph pumps 
out to a working vacuum in 10 minutes or less. 

3y these means—concentrated “cold” emission, high elec- 
tron speed and direct film exposure—extremely high writ- 
ing speeds are obtained. It is hard to agree on the maxi- 
mum writing speed of any instrument because this depends 
so much on what one considers a satisfactorily well defined 
trace and because of the difficulty to determine the actual 
times in which such traces are written. This is illustrated 
by Fig. 2, the record of a 22-million-cycle frequency the 
1.5” long; from this the average 
per microsecond. In the be- 


section CD of which is 
speed in that part figures 66’ 


ginning of the record the 22-megacycle frequency shows 
faster components due to traveling waves in the short 
of the circuit. The voltage at the oscillograph plates n 
in jerks—wave fronts—the steepness of which hardly ca 
determined with accuracy. At any rate, the writing s;) 
might well be five to ten times that shown between ( 
D. For the latter an accurate figure was given aboy: 
terms of inches and microsecond which are the magnitt 
with which one has to work when analyzing such rec 
It probably is the urge for brandishing impressive figu 
which has developed the usage of expressing oscillog) 
writing speeds in miles or kilometers per second. In 
terms the above-mentioned figure would appear as al 
1000 miles per second. 


Minimizing Errors in Metering Pulsating Flows 


By WILLIAM MELAS 


In Charge of Instrument Engineering, Cochrane Corp., Philadelphia, Pa. 


plained by the following example: Assume a steam 

flowmeter with a mercury manometer having a range 
of 75 inches water head representing a maximum capacity 
of 10,000 pounds per hour; and assume pulsations of flow 
such that at one instant the differential head is 48” of 
water and the next instant 3” of water. The flow corre- 
sponding to 48” is 8000 lbs./hr. while for 3” it is 2000 Ibs. 
hr. The inertia of the fluid in the pressure piping and of 
the mercury in the manometer prevents the recorder from 
following the quick changes in differential. The recorder 
would take a position corresponding to an average differen- 
tial, 42 X (48 + 3), or 25'2”, and would thus register 5831 
lbs./hr. However, with the flow for one half the time at 
8000 lbs./hr. and then at 2000 lbs./hr. for the other half of 
the time, the actual average flow would be '%2 (8000 
2000), or 5000 lbs./hr. Therefore, the pulsating flow would 
result in the recorder reading 16.6% high. 

The magnitude of the error due to pulsating flow depends 
upon the frequency and degree of pulsation, the volume and 
other characteristics of the piping and the compressibility 
of the fluid. In any case, it is important that pulsations be 
damped or eliminated in order to measure the flow accu- 


| plains which result from pulsating flow may be ex- 


























rately. The following arrangements are recommended: 
WATER EQUALIZING 
INLET PIPE 
AY REMOTE 
STEAM N RECORDER 
INLET a 
} LS TANDPIPE 
RECIPROCATING 
FEED PUMP 
DEAERATOR | A TO 
mr’ BOILER 
METERING ELECTRIC 
ELEMENT TRANSMIT TER Fig. 1 


Orifice on Suction Side of 


(patented) 


Reciprocating Pump.—The 
method shown in Fig. 1 enables a Cochrane 
Flow Meter to measure accurately water taken by a recip- 
rocating pump from an feed-water heater or other 
receptacle having a free water surface. A stand-pipe lo- 
cated between the pump and orifice is vented back to the 
heater and pulsations created by the pump. 
While the water level in the standpipe rises and falls by 
reason of the pulsations, the flow through the orifice re- 
mains fairly constant and allows the meter to respond to a 
head corresponding to the average flow. The vent line from 


open 


absorbs the 
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the standpipe leads to the space above the free liquid | 
in the vessel supplied. Where this is impracticable, t 
standpipe or chamber may be supplied with compressed a 


COMPRESSED 
(air suPPLY 

















STANDPIPE —.J]] PRESSURE 
PIPING 
FROM o! | ] TO : 
FEED PUMP BOILER 
ME TERING | 
ELEMENT Fig. 2 


Orifice on Discharge Side of Reciprocating Pumps. 
When lack of pressure head or other conditions prohibit the 
orifice being placed on the suction side of the pump, the 
arrangement illustrated in Fig. 2 can be used. Here the 
orifice is located on the discharge side. The water is direct- 
ed upward into the chamber, where the pulsations cause the 
compressed air to contract and expand alternately. The pul 
sations are thus absorbed in the chamber and allow accu 
rate readings to be obtained with the flowmeter. This ar- 
rangement is also suitable for use in measuring liquids 
other than water. 





PRESSURE THROTTLING 
PIPING gan 
an 
_fy1 eee | eee i} 
{Ir es 
\ METERING - 
ELEMENT i 


Eliminating Pulsations in Steam, Air and Gas.—In mea 
uring a compressible fluid such as steam, air or gas, sat 
factory results may be attained by installing sufficient 
ceiver capacity and causing the fluid to undergo on 
more abrupt velocity changes. This allows the fluid to ec 
press and expand in the receiver space and consequent 
damps out the pulsations. If a large receiver is not ava 
able, “throttling orifices,” Fig. 3, may be used to produ 
changes in velocity. These orifices may be economically ce 
structed of thin sheet metal and inserted between flang 
in the line. However, this method results in a pressure | 
which is not recoverable, and therefore the use of a receiv: 
may sometimes be preferable. Neither of these methods 
available for measuring water or other liquids, since the 
fluids are practically incompressible. 
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odernization of Instrument Boards 


By H. S. EDGERLY 


Philadelphia Works, General Electric Company 


HREE distinct trends in the design, appearance, and 

construction of control boards are becoming apparent. 

First, today’s equipments have been streamlined by 
semiflush mounting of all instruments, meters, relays and 
control devices. Second, the somber black that predominated 
on control boards until recently is giving way to colors that 
will harmonize pleasantly with general station appearance. 
Third, today’s boards are completely assembled at the fac- 
tory and shipped as a unit with all instruments in place. 

These trends show up unmistakably in the control board 
pictured on this page. It is the main control board for a 
160,000-kw. steam station* being checked and tested at Gen- 
eral Electric’s Philadelphia Works before shipment. 

The color of this board is light bronze. Other colors used 
have included pearl gray, cream, green, and dark bronze. 
The semiflush mounted instruments and meters are uni- 
formly black. A striking note is added by the efficient color 
system employed for the mimic bus-work on the face of the 
board. In reality, this constitutes a one-line diagram of the 
station power system, and with red, white, black, and blue 
0 represent different system voltages, operation of the board 
s considerably simplified. 

Semiflush mounting of all instruments obtains an addi- 


onal advantage beside improving the appearance of the 


oard. All scales are in the same plane, making it much 
asier to read the instruments than it would be if the pro- 
ection of the indicating devices varied. 


of the Central New York Power Corp., at Oswego, N. Y. At 
time it is installed and in operation.—EpITOoR 


Of course, the board was shipped completely assembled. 
None of the instruments was removed for separate packing. 
Present design of control boards and instruments alike is so 
sturdy that it is no longer considered necessary even to 
block moving parts of the instruments for shipment. It will 
be noted also that instruments are mounted on swinging 
doors and this has been found satisfactory. 

The clock at the left atop the board is a standard Warren 
motor clock. The right hand clock indicates the time erro) 
of turbine frequency. This clock is operated through a dif 
ferential gear and is controlled from the frequency of the 
turbine source and a standard frequency source. Thus the 
relation of turbine frequency to standard time is indicated 

Directly below the three instruments at the top of the 
panel underneath the clocks are 36 annunciators which 
automatically warn the operators of the occurrence of any 
abnormal conditions that might be detrimental to the two 
80,000-kw. turbine-generators or their accessories. The ar 
nunciators are operated through relay contacts which close 
due to these abnormal conditions. When contacts close they 
energize semaphore drops to which are attached cards defi 
nitely stating the source of trouble. At the same time an 
alarm signal is sounded to attract the operator’s attention. 

3elow the annunciator is a frequency recorder and a 
voltage recorder. The indicating instruments neatly grouped 
on the other panels include d-c. ammeters and voltmeters 
wattmeters, var meters, and potentiometer type tempera 
ture indicators. The large control switches on the middl 
sections of the panels are for breaker operation and syr 
chronizing. 
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Factors Affecting the Accuracy of 
Differential-type Frequency Meters 


By E. 


Ww. 


CLARK 


Instrument Engineering Section, General Electric Company, Lynn, Mass. 


REQUENCY meters for determining the instantaneous 
frequency of alternating-current circuits are compar- 
able in appearance to conventional ammeters, volt- 
meters, and other common types of instruments. Inside, 
however, ~he components and circuits are different. 
Basically, the working parts of a differential-type fre- 
quency meter consist of two units. One is a circuit, or cir- 
cuits, designed so that changes in the frequency of the im- 
pressed voltage will cause changes in either or both the 
magnitude and phase angle of the current flowing in the 
circuit.* The other unit is a device to measure and translate 
into frequency, by means of a pointer moving over a cali- 
brated scale, the current that is controlled by the first unit.7 
It is known theoretically and it has been determined 
experimentally that one of the best ways of obtaining a 
frequency meter to indicate small changes in frequency 
accurately is to make use of two tuned circuits—one tuned 
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just above the highest frequency to be measured and the 
other just below the lowest frequency to be measured 
and determine the ratios of the currents by an electrody- 
namic moving-iron mechanism. 

Briefly, such an instrument consists of two tuned circuits 
connected to two fixed coils. Inside these is an armature 
coil and iron vane unit free to turn in jeweled bearings and 
carry a pointer across a calibrated scale. A schematic dia- 
gram of this type of instrument is shown in Fig. 1, and a 
representative set of vector diagrams for a 55-60-65 cycle 
instrument is shown in Fig. 2. Note that the iron vanes 
always tend to hold the armature at approximately mid- 
scale position. However, the moving coils can either produce 
no torque or tend to turn the armature up or down scale, 
depending on the values of (J; + TJs), (J; Ix), and their 
phase relationships. 

To insure stability of the tuned circuits, all capacitors 
used in electrical resonance type frequency meters should 
be the best available and even then should be hermetically 


*For the underlying theory and some details, se¢ 

B. W. St. Clair. Indicating Frequency Meters, Instruments, Vol. 
Nov. 1929, pages 371-377 

P. A. Borden and M. F. Behar. Electrical Frequency Meters. 


Instruments, Vol. 7, Aug. 1934, pages 165-167. 

*For a complete 
Rich An 
Electrical Measuring 
38, July 1935 


description of this device, sec 

Electrodynamic Moving Iron Mechanism for 

Instruments. General Electric Review, Vol. 
28 


pages 33 
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sealed, heat-treated, and aged. The inductance coils, 
must be exceptionally well-built and stable. As B. W. 
Clair stated in his Jnstruments article: “If it were possi 
to produce inductors and capacitors of sufficient consta: 
it would be feasible to build instruments of 59.9 to 6 
cycle scale range.” 

While the majority of electrical resonance type frequer 
meters cover limited ranges like the 55-65 cycle scale sho 
in Fig. 4, wide-range instruments having scales 20-90 cycl 
can be obtained. Also available are special types such 
speed indicators, with scales marked 60% low, zero (cor: 
sponding to the normal frequency of the circuit), 20% his 
in place of customary frequency markings. 

It is rather difficult to give a one-figure statement of a: 
curacy for electrical resonance type frequency meters sinc 
accuracy must be composed of several individual errors 
that can be either positive or negative in the followin 
manner: 

Scale calibration This can be either positive « 
negative as in any other instrument, and depends upon the 
care with which the instrument is calibrated and the scal 
marked. 


error. 





bats 
pt, 
i, pe 
I,+1, 
V V 
I,+1, 
I, * 
I, 
55 Cycles 60 Cycles 65 Cycles 
Fig. 2 












Coil 
Cut away 
to shew 
Movin 
Element 











Frequency Meter. 


Movement of the ‘Type P-3 


Fig. 3. 





+12 


> 3 





Self-heat error. This error depends upon the circuit 
stants, the length of time the instrument was in the cir- 
t prior to calibration, and the length of time the instru- 
nt is in the test circuit before readings are taken. These 
ors should be extremely small and can be calibrated 
it on instruments intended for continuous use. 


Voltage error. This depends on the restoring torque of 

e lead-in spirals to the moving system and the constants 
the circuit. Over the usual voltage ranges of, say, 
20% of rated voltage, the circuit of the frequency meter 
eed not change appreciably. Therefore, low-torque spirals 
hat affect the indication only slightly can be used. When 
he point of zero spiral torque is at mid-scale, the tendency 
s for the pointer to deflect farther from its mid-scale posi- 
tion with increasing voltage, and less than normal with de- 


Fig. 4. Outside view 
of ‘Type AD-6 
Frequency Meter. 





creasing voltage. With a voltage higher than normal, such 
a frequency meter tends to read high on the right and low 
on the left of center scale. It reads low on the right or 
high on the left side of center with a voltage lower than 
normal. At approximately mid-scale there is practically no 
error due to change in voltage up to +20% rated voltage. 


{mbient temperature errors. These errors may be posi- 
tive or negative. They are caused by changes in circuit 
constants such as resistance and capacitance and are re- 
duced to the minimum by the design and choice of the in- 
strument constants. All General Electric standard high- 
sensitivity instruments (59-61 and 59.5-60.5) are actually 
temperature-compensated. As a result a +20°C. tempera- 
ture change does not cause more than +£0.02 cycle change 
in indication. 

Wave form errors. These errors are lower in tuned-cir- 
cuit instruments than in any other kind and are negligible 
unless extremely poor wave shapes, containing several per- 
cent harmonics, are encountered. 

Typical accuracies on G-E Type P-3 frequency meters 
follow: 


Frequency Temperature Voltage 
Range decuracy | Coefficient: Self heat Error4 
22.5-27.5 0.2 0.01 0.2 0.02 
27-35 0.2 0.01 0.2 0.02 
37-43 0.2 0.015 0.1 0.01 
46-54 0.2 0.015 0.1 0.01 
55-65 0.2 0.015 0.1 0.01 
59-61 0.2 0.0015 0.1 0.01 
20-90 0.3 0.015 1.0 0.05 


1. Accuracy Initial guaranteed accuracy in % of normal fre- 
quency at rated voltage on a sine wave circuit at 25°C. (20-90 
yele instrument accuracy is in terms of % of full scale.) 

2. Temperature coefficient: In % per degree C. which will not 
be exceeded in the instrument over +20°C. range from normal. 

®. Self heat: The variation in indication due to standing under 
oer at rated voltage does not exceed the percentages given in the 
table, 

1. Voltage error: In % per volt maximum that can be ex- 
pected due to +20% of rated voltage. 

General Electric indicating switchboard types AD-6, AD-7, (rec- 
tangular) and AR-2 (round) frequency meters have initial rated 
vecuracies of 1% for 22.5-27.5 cycle instruments, and 0.5% for 
to-99 Or 55-65 cycle instruments. 

Type AH-12, horizontal edgewise G-E frequency meters, have 
imilar accuracy ratings, but in addition 59-61 and 59.5-60.5 cycle 
struments are rated 4% accuracy. 


As described above, it should be remembered that under 
normal operating conditions, the actual errors encountered 
ire much less than the above indicated possible maximum. 
In fact, many short-range instruments with 59-61 and 59.5- 
V0.0 cycle scales have been carefully tested over a period of 
years under normal operating conditions of temperature 
ind humidity, and have continuously checked within 0.02 
yeles of being correct. 























OF WATER, AIR, GAS, STEAM 


PRESSURES TO 250 LBS. 


@ The Meriam Type H—illustrated herewith— 
is an extremely accurate single column direct 
reading indicating flow meter—which costs, 
complete with valves, piping and scale, as 
little as $50.00 each. 

These meters indicate flow by measuring 
the pressure drop across a calibrated orifice 
inserted in the line, and are provided with a 
return well to prevent the indicating fluid 
from being blown into the line, and lost, if 
the differential should exceed the meter’s 
range. Pressures are taken directly, or through 
seal pots when steam, hot oil, or corrosive 
substances are involved. No springs, cams 
or levers are used, consequently the meters 
are permanently accurate and do not wear 
out or require adjustment. Thousands of these 
meters are already in use, in every branch of 
industry. Bulletin No. 18 gives full details. 
Send for a copy. 








Manometers, 
Meters, and Gauges 





for the accurate 
measurement of Pressures, Vacuums and Flows of Liquids and Gases. 
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EN years ago, in May 1931, the first commercially 
ractical dry-disk photocell came into being. Fig. 1 
shows its birth certificate: a record of the electrical 
ergy produced by the first of these cells during sensitiza 
tion. During ensuing months, a number of these cells were 


eleased for field trials. Finally, late in 1931, the first an 
uncement! of their general availability to industry was 
ide. This announcement of the Photronic Cell stated that 
for many years before that time, photocells had ceased to 
be laboratory curiosities and had taken a place as estab- 
industrial tools, but that each type had inherent 
limitations or had to be used in conjunction with expensive 
auxiliary equipment. The announcement went on to describe 
the characteristics of the new type of cell, giving facts and 
figures. Simultaneously, detailed tables and curves were re- 
leased to interest workers. Almost immediately there were 
brought out the first simple portable photometric instru- 
ments. 3 whose operation was made possible by the charac- 
teristics of the new cell. World-wide attention was attract- 


lished 


New Photoelectric Cell 

Simple Illuminometer 

Direct Reading Hluminometer. Instruments, Vol 
page 136 


Instruments, Vol. 4, Nov. 1931, page 641 
Instruments, Vol. 5, Jan. 1932, page 22. 
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Fig. 1. “Birth record” of first Photronic cell 
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Recent Progress in Applications 


of Dry-disk Photocells 


By ANTHONY H. LAMB 


Engineer, Weston Electrical Instrument Corporation, Newark, N. J. 
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ed to these characteristics when various instruments « 
bodying the dry-disk cells used by numer 
observers of the solar eclipse of August 31, 1932. The fro: 
cover photograph of the September 1932 issue of Inst 
ments showed scientists using such equipment at the Mag 
(Canada) station. Numerous records (examp 
Fig. 2) at stations in and out of the zone of totality we 
made with such ease and accuracy that the world of scie1 
gave the new dry-disk cell its entire approval. 

Meanwhile, industrial measurement applications were b¢ 
ing extended, as well as industrial control applications 1 
quiring exact measurements rather than mere interruptior 
of light beams; and in October 1932 the writer gave tl 
first outline+ of the new possibilities. Since then, there has 
been a phenomenal increase in the number and diversity 
the industrial measurement and control applications of dry 
disk photocells. 

In reviewing these applications and their expanding con 
mercial importance, we encounter a peculiar situation. Th« 
basic idea of using a beam of light as a control element has 
been so fascinating, even to laymen, that there has been 
tendency to overate “stunt” applications, in comparison to 
those which are economically justified on a practical com 
mercial basis. Thus, certain spectacular applications—i1 
fields like crime detection, for example—have been widely 
popularized while they still existed only on paper, or i1 
trick set-ups where the costs were out of keeping with the 
result achieved. In this review, therefore, there seems no 
reason to discuss photocell applications developed for their 
novelty value or scientific publicity value alone. With dry 
disk photocells moving out into use in volume for applica 
tions which stand on their own feet commercially, we ar 
able to restrict ourselves to those which perform essential 
functions better than other methods of achieving the same 
end, or do things that previously were never possible at all 

It is significant, too, in this connection, that many of the 
widely publicized photoelectric stunts require only the most 
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eclipse 


tAnthony H. Lamb. “Free 
How Photronic Cells are 
Beacons, etc. Instruments, Vol. 5, 


Electricity While the Sun Shines 


Employed to Measure Daylight, Operat 
Oct. 1932, 


pages 230-232, 236, A7 
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Record of light intensity at the Magog station from noon (right) to 6:30 p.m 


(left) on the day of the eclipse. 















MANUFACTURERS’ 


NEW LITERATURE 


In this department we report ALL pieces of NEW literature pertaining to Instrumentation, 
received from the manufacturers. Readers may secure without cost (unless noted) any or all 
items reported here, by filling out and mailing the card. 





I-231 Transformer Catalog. Form 140c, 
8%” xX 11”, 28 pages, covers complete 
line of output, audio and miscellaneous 
transformers, filter chokes, transmitter 
kits, ete. Standard Transformer Corp., 
Chicago, I11, 


I-232 Newer Physiology Apparatus. 
Bulletin, 8” K 11”, 4 pages, describes and 
illustrates Parmenter-McLean cardiotach- 
ometer and heart lever, muscle levers, 
metallie bellows manometers, erographs 
and mercury manometers, Phipps & Bird, 
Inc., Richmond, Va. 


1-233 “Precision Electrical Instru- 
ments.” Catalog I-61, 8%” x 11”, 4 pages, 
lists d-c, voltmeters, ammeters, millivolt- 
meters, galvanometers, microammeters, 
milliameters, ammeter shunts etc, DeJur- 
Amsco Corp., Shelton, Conn. 


I-234 Capacitors, 1941 Abridged Catalog 
No, 185A, 84%” X 11”, 20 pages, covers 
mica receiving and transmitting, replace- 
ment paper, tubular paper, dykanol and 
wet and dry electrolytic capacitors. Cor- 
nell-Dubilier Electric Corp., New Bedford, 
Mass. 


I-235 Precision Instrument Screws, 
Nuts, Washers, Taps, Dies and Counter- 
bores, Bulletin U-41, 84%” x 11”, 8 pages, 
describes and illustrates brass and steel 
instrument screws, hexagon machine 
screw nuts, round finished washers for 
machine screws, taps, dies and machine 
screw counterbores, The R. Y. Ferner Co., 
131 State St., Boston, Mass. 


I-236 Bushing Test Set, Catalog E-54(4), 
7%” X 10%”, 12 pages, describes set for 
measurements of power factor and capa- 
citance of installed bushings and insula- 
tors. Leeds & Northrup Co., 4934 Stenton 
Ave., Philadelphia, Pa. 


I-237 Rotary Selector Switches, Bulletin, 
8%” K 11”, 4 pages, covers thermocouple 
and resistance thermometer switches, also 
special thermocouple switches, Includes 
drilling dimensions for mounting switches 
flush on panels, Lewis Engineering Co., 
Naugatuck, Conn, 


1-238 Battery Charger. Catalog Page 27, 
8%” X 10%”, 2 pages, covers F-50 and 
F-51 portable Unitron charger, an all- 
purpose rectifier for fast or slow charg- 
ing or testing, operates from 110 or 220 
volts. Allen Electric & Equipment Co., 
Kalamazoo, Mich, 


I-239 Transparent Draft Gage. Bulletin 
No, 25, 84%” X 11”, i page, describes and 
illustrates new Visi-Draft gage for use 
in the field. Scale is graduated in 0.01” 
divisions; gage comes in carrying case 
4” x3" x1”. F. W. Dwyer Mfg. Co., 565 
W. Washington Blvd., Chicago, Ill, 


1-240 Water Conditioning Syst Pub- 





lication 3015, 8%” X11”, 6 pages, de- 
scribes and illustrates electrical controls 
for proportional chemical feeders for 
water conditioning equipment. Cochrane 
Corp., 17th St, & Allegheny Ave., Phila- 
delIphia, Pa. 


I-241 Push-Pull Vibrators. Replacement 
Manual, Catalog 1-41, 8144” x 11”, 16 pages, 
gives construction, application and ad- 
vantages of double-action vibrators, as 
well as a complete replacement chart and 
cross index. The Turner Co., 800 17th 
St., Cedar Rapids, Iowa. 


I-242 Carbonated Beverage Control Sys- 
tem. Bulletin No. 48-1, 8%” x 11%", 4 
pages, covers general principles of car- 
bonator, carbonation control and the re- 
cording thermometer, recording pressure 
gage and Air-O-Motor valve. Brown In- 
strument Co., Wayne & Roberts Aves., 
Philadelphia, Pa. 


1-243 Pulsation Damper. Bulletin, 8%” 
xX 11%”, 1 page, describes and illustrates 
damper used to protect gages and record- 
ers where the surging pressures are ex- 
posed directly to pumps, compressors, 
steam lines. Martin-Decker Corp., 3431 
Cherry Ave., Long Beach, Calif. 


I-244 Steam Sample Degasifier, Publica- 
tion 3020, 8144” x 11”, 4 pages describes 
and illustrates device for condensing a 
steam sample, separating non-condensible 
gases for analysis and degasifying the 
condensed sample for conductivity tests 
for determination of carryover. Cochrane 
Corp., 17th St. & Allegheny Ave., Phila- 
delphia, Pa, 


1-245 Automatic Control for Dye Ma- 
chines and Vats. Bulletin ID527, 8” x 
10%”, 8 pages, describes and illustrates 
Dyemaster which automatically controls 
the time and temperature of each step in 
the dyeing process, The Bristol Co., 
Waterbury, Conn, 


1-246 Rotameters. Catalog Section 50-A, 
8144” X11”, 8 pages, covers electrically 
operated, remote indicating, recording 
and integrating Rotameters. Several dif- 
ferent types of transmitting systems in- 
cluding mechanical, magnetic, electronic 
and inductive are used, with this catalog 
section being devoted to induction bridge 
transmitter types. Fischer & Porter Co., 
24 County Line Rd., Hatboro, Pa. 


1-247 Aireraft Instruments. Catalog 
Section 43-347, 83%” kK 10%”, 8 pages, de- 
scribes application and construction of 
voltmeters, ammeters and volt-ammeters. 
Price list gives dial ranges and style 
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numbers. Physical dimensions are shown 
on line drawings which also give drilling 
plans for the various types. Dept. 7-N- 
20, Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa, 


I-248 Insulation Resistance Testing In- 
struments. Bulletin No. 430, 8%” xX 10%", 
8 pages, describes model B-5 Megohmer 
with range of 0-200 megohms for insula- 
tion tests, 0-2000 ohms for low resistance 
measurements and has two d-c. voltme- 
ter scales 0-300 and 0-600 volts. Herman 
H. Sticht Co., Inc., 27 Park Pl., New York 
City. 


I-249 Moist-O-Graph for Tenters, Bul- 
letin No. 93-5, 8%” xX 11%”, 14 pages, 
covers development, operating principle, 
description of Moist-O-Graph and its ap- 
plication as a recorder, Brown Instru- 
ment Co., Wayne & Roberts Aves., Phila- 
delphia, Pa. 


I-250 Aircraft Fuses, Bulletin, 8%” X 
11”, 4 pages, describes and illustrates 
general current characteristics and gen- 
eral dimensions of fuses, showing typical 
aircraft fuse panels. Also included are 
fuse mountings, mercury switches and 
low voltage Tattelite tester. Littelfuse 
Inc., 4757 Ravenswood Ave., Chicago, Ill. 


I-251 “Instrumentation and Automatic 
Control in the Oil Refining Industry.” 
Flexible cloth bound book, 6” x 9”, 192 
pages, describes construction and opera- 
tion of Brown pyrometers, thermometers, 
pressure recorders, flowmeters, liquid 
level instruments, pneumatic remote 
transmission, and air-operated automatic 
eontrollers. Parts VIII and IX describe 
special controllers; and Part X is on 
control valves. Then there is an appen- 
dix containing thermocouple wire data, 
flowmeter data, electric flowmeter data, 
misc. tables, drilling and mounting di- 
mensions, Book will be sent without 
charge to Instruments readers. The Brown 
Instrument Co., 4482 Wayne Ave., Phila- 
delphia, Pa. 


I-252 General Radio “Experimenter.” 
June 1941, 8 pages, is devoted to article 
entitled “The Vibration Meter—A New 
Electronic Tool for Industry,” also an- 
nounces preparation of service and main- 
tenance notes. General Radio Co., 30 
State St., Cambridge, Mass. 


I-253 Reeording Instruments, Bulletin, 
8144” x 10%”, 4 pages, describes and il- 
lustrates air temperature recording ther- 
moineter with bi-metal coil, pen arm 
fixed direct to it and electrical operation 
recorder, electromagnet operated with 
armature fastened to pen arm. Practical 
Instrument Co., 2717 North Ashland, Chi- 
cago, Ill. 


1-254 Du Mont “Oscillographer.” Vol. 3, 
No, 12, Vol. 5, No. 1, 6” X 9”, 4 pages, is 
entirely devoted to article entitled “Dy- 
namic Balancing of Small Rotors by 
Means of the Cathode-Ray Oscillograph.” 
Allen B,. Du Mont Labs., Inc., 2 Main Ave., 
Passaic, N. J. 
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1-255 Aireraft Instruments. Booklet, 
5%” X 7”, 50 pages, covers altimeters, air 
speed indicators, Pitot static tubes, avia- 
tion clocks, direction indicators, aviation 
compasses, free air thermometer, verti- 
cal speed indicator, engine and miscel- 
laneous instruments. Kollsman Instru- 
ment Div., Square D Co., 80-08—45th Ave., 
Elmhurst, N. Y. 


"1-256 Feed Water Chemistry. Publica- 
tion 3006, 8%” X 11”, 12 pages, discusses 
boiler feed water analyses—the funda- 
mental ionic analysis, ionic report with 
equivalents, hypothetical combination of 
water analyses, etc. Cochrane Corp., 17th 
St. & Allegheny Ave., Philadelphia, Pa. 


I-257 Guide for Transmitting Tubes. 
8%” x11”, 72 pages, contains data on 
69 air-cooled transmitting tubes, 5 trans- 
mitters and 150 circuits and illustrations. 
Price is 25 cents. RCA Manufacturing 
Co., Inc., Camden, N. J. 


I-258 Instrumentation for Plating 
Tanks, Bulletin No. 81-2, 8%” xX 11%”, 
6 pages, covers characteristics of system 
and applicational data, includes diagram 
of temperature control system for plat- 
ing tanks, records of bath temperature 
controlled from bath temperature and 
from circulating water. Brown Instru- 
ment Co., Wayne & Roberts Aves., Phila- 
delphia, Pa. 


I-259 Timestarters. Descriptive Data 
8512, 8%” xX 11”, 2 pages, describes and 
illustrates remote controlled Timestarters 
for constant speed d-c. motors up to 10 
h.p. Application and installation instruc- 
tions are covered. Dept. 7-N-20, West- 
inghouse Blectric & Mfg. Co., Bast Pitts- 
burgh, Pa, 


1-260 Aerovex “Research Worker.” Vol. 
13, No. 8, 4 pages, contains article en- 
titled “Fixed Condensers in Radio Trans- 
mitters.” Aerovox Corp., New Bedford, 
Mass, 


I-261 Voltmeters and Ammeters, Bulle- 
tin 574, 8%” X 11%”, 4 pages, describes 
and illustrates portable recording volt- 
meters and ammeters, listing various ap- 
plications. The Bristol Co., Waterbury, 
Conn, 


I-262 Solution Control. Sheet, 84%” xX 
11”, 1 page, covers analytical sets for 
measuring and controlling the pH of so- 
lutions—colorimetric comparator method 
used for nickel, acid zinc, copper, cyanide 
brass and other solutions, Kocour Co., 
4624 8S. Christiana Ave., Chicago, III, 


I-263 Cable Terminals. Bulletin, 8%” x 
10%”, 4 pages, describes and illustrates 
Types S and SS sectional terminals and 
other types cf cable terminals, terminal 
plates and terminal accessories. Cannon 
eee Development Co., Los Angeles, 

alif. 


1-264 Bodine “Motorgram.” Vol. 21, No. 
8, 8%” X 11”, 4 pages, contains feature 
article on designing small motors for 
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quiet operation, data on tachometer test- 
er and other brief items. Bodine Electric 
Co., 2250 W. Ohio St., Chicago, Ill. 


I-265 Fluorescent Testing Instruments, 
Bulletin, 84%” xX 11”, 2 pages, describes 
and illustrates Fluorotest Junior and 
Senior models—used to diagnose line 
voltage, lamp voltage, condition of aux- 
iliaries such as reactors, ballasts, com- 
pensators, starters, etc, of a wired fluor- 
escent lighting fixture. Dayton Acme Co., 
2339 Gilbert Ave., Cincinnati, Ohio. 


I-266 Aerovox “Research Worker.” Vol. 
13, No. 4, 4 pages, contains article en- 
titled “R.F. Power Amplifier Operation.” 
Aerovox Corp., New Bedford, Mass, 


1-267 Metal Bellows and Bellows As- 
semblies, Bulletin No. 130, 8%” x 11”, 28 
pages, catalogues seamless metal bellows 
and assemblies for use by instrument, 
appliance and machinery manufacturers, 
covers applications of seamless metal 
bellows, both roll-formed and ‘-hydrau- 
lically-formed in single and multi-ply 
types. The Fulton Sylphon Co., Knoxville, 
Tenn, 


1-268 “Cenco News Chats.” No. 33, 7%” 
xX 10%”, 28 pages, describes and illus- 
trates a number of laboratory instru- 
ments and new ideas for laboratory 
work. Central Scientific Co., 1700 Irving 
Park Blivd., Chicago, II. 


I-269 Hot Blast Control Systems, Bul- 
letin No, 27-7, 8%” XK 11%”, 8 pages, de- 
scribes automatic hot blast control, ad- 
vantages and principles, listing forms 
and models available and including three 
figures showing hot blast control system, 
Freyn mixing valve and typical chart 
section. The Brown Instrument Co., 
Wayne & Roberts Aves., Philadelphia, 
Pa, 


I-270 Panel Instruments. Catalog A, 
8%” X 11”, 12 pages, covers line of elec- 
trical instruments of the d-c, D’Arsonval 
moving coil, a-c. double iron repulsion 
and electro-dynamometer types; also sev- 
eral precision portables. The Triplett 
Electrical Instrument Co., Bluffton, Ohio. 
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Checking bearing vibration at Hill-Clarke Mach’y. Co. 


You get a ‘MOTION PICTURE” of the vibration char- 
acteristics of your products, in both Lab and factory 
when you’re equipped with the VIBROMETER. 


Within a few minutes’ use, across your mind will flash 
the answer to those production tolerance problems, cuts 
your testing time from hours to minutes. 


The names of VIBROMETER users read like the Blue- 
Book of American Industry, it is rapidly becoming the 
standard of comparison. 


Write for Bulletin 62, describing this instrument 
and free, five-day trial offer at no obligation! 


TELEVISO PRODUCTS, INC. 


The Pioneers in vibration measurement 





entire 









tually takes an enagineerina draftsman one fu Jay 





This craftsmanship is only one phase of +t 





taking care 


> Ss 
Your inquiries invited. 
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RANAREX* 


So sensitive— 








gives readings 
within 3/10 of 





1% C0. 


it’s the only mechanical 
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Hair-trigger speed and accuracy, bu 
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uncritical type of photoelectric action—a simple making or 

breaking of a circuit with the complete interruption of a 

ight beam. For such a purpose, the relays or accessory 

equipment may merit more consideration than the cell itself. 
PERMANENT RESPONSE REQUIRED 

The situation is entirely reversed, however, when we come 
to those applications where permanent response, in keeping 
with the accuracy of calibrated measurement or control cir- 
cuits, is the basis for successful use. It is in this latter area 
that the modern dry-disk photocell has established itself on 
a firm commercial footing. 

Permanence of cell characteristics is nowhere more essen- 
tial, for example, than in the application which is today 
more widely known than any other—the illumination meter 
and its close relative, the photographic exposure meter. In- 
deed, when all the requirements which a light-sensitive ele- 
ment must satisfy to be used for such a purpose are brought 
together, we have just about the most rigorous set of cond} 
tions likely to be encountered in any photoelectric applica- 
tion, past, present or future: 


(1) It must be permanent in calibration 


width 


(2) It must have a spectral response band of sufficient 
t include that of the human eye 
) It must be ompact, and require no external power source 
(4) It must generate sufficient current at low light levels to 
provide positive operation of measuring instruments or relays 
(5) It must be resistant to injury or easily capable of being 


protected therefrom 

The practical success of the dry-disk type photocell in 
meeting requirements of illumination meters and exposure 
meters almost confirms in advance its ready applicability to 
many devices which involve the same general photometric 
principles. 

AUTOMATIC ILLUMINATION CONTROL 

Devices for automatic control of illumination, for exam- 
ple, are an obvious extension of the light-meter principle. 
In one city alone, more than 200 of these units are in opera- 
tion, controlling the operation of street light circuits with 
changes in daylight. Airway beacons and protective lights 
on obstructions along the air lanes have been widely 
equipped, and governmental approval of this method of 
control is further confirmation of their dependability. Ap- 
plied to school rooms and other indoor areas where critical 
seeing tasks are to be performed, these same illumination 
control devices assure adequate illumination with the least 
possible waste. 

Now, once the photocell has demonstrated its ability to 
measure and respond to natural changes in the illumination 
level, it is only a short step to the type of device in which 
the source of light directed at the cell is kept constant, and 
the critical variable is some light-reducing action interposed 


between the light source and the cell. 


SMOKE ALARMS, CONCENTRATION METERS, ETC. 

The wide range of commercial equipment functioning on 
this basis extends all the way from fire alarms to the mak- 
ing of blood counts. In a widely used type of shipboard fire 
detector, for example, small tubes lead from the individual 
holds to a cabinet in the control room. A small fan draws 
air continuously from the holds through these tubes. Should 
smoke from any one of these points be drawn up the tubes, 
t will come between a light source and cell, and the result 
ant decrease in output being generated by the cell will op 
erate a relay and sound an alarm. Units involving essen 
tially the same principle have been applied also to power 
plant stacks as a guide to boiler operation or smoke elim- 
ination. 

The 


dangerous gases in 


critical amounts of undesirable or 
mines and other industrial applications 
is being met in a somewhat similar way. Here, the air to be 
sampled is drawn into a test chamber in the presence of a 
reagent 


detection of 


which causes a light-interrupting reaction when the 
Naturally, any substance which 
can be made to reveal itself by a change in color can be 
automatically detected in similar fashion, and many such 
units have been built, both to meet an individual need and 


undesirable gas is present. 


for commercial sale. 

Perhaps the 
volved in the photelomete? developed by Drs. Sheard and 
Sanford of the Mayo Clinic and Mayo Foundation for use 


most critical application of this type is in 
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in the rapid determination of hemoglobin in blood san 
After doing this in the laboratory it was found possib 
make a test which showed the change in the blood cha 
teristics of a patient directly. This was done by openi: 
blood vessel, inserting a V-shaped tube, and allowing 
blood to flow through the tube while a light penetrated 
blood stream and energized a photocell, and a microamn 
indicated the current generated. The speed and accurac 
this new method, compared with former methods, bro 
to medical science a practical and valuable ally. 


COLORIMETRIC APPLICATIONS 

So far, the photocell applications we have reviewed | 
been primarily concerned with the intensity of the | 
reaching the cell. From the very first, however, photo 
progress frequently has been called upon for colorimet 
discrimination, and for certain control applications in w] 
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Fig. 4. Characteristic curves of the new ‘‘Type 2’’ high-output Photro 
cell. 
color changes are the initiating factor. Several techniques 


have been applied in these devices. In one simple type, a 
beam of filtered light is directed upon a photocell through 
a glass absorption chamber in which the sample under test 
is placed. The relative spectral sensitivity of the dry-disk 
cell is modified, where necessary, by the use of filters ove 
the light source or over the cell window. It can be made t 
match the human eye exactly, or it can be made “blind”’ 
every color but red, say. 

Colors of paper, textiles, paints, roasted coffee, tobac 
and numerous other important articles of commerce are | 
ing analyzed and standardized by means. of standard 
specially designed colorimeters using these dry-disk cel 
Because the normal sensitivity of the cell (unfiltered) 
considerably higher than that of the human eye at the « 
treme ends of the visible spectrum, applications invol\ 
critical color discrimination in these regions have an 
curacy which no purely visual method can approach. 

By substitution of a quartz window for the glass wind 
over the cell, the range of spectral response is extended 
include the ultraviolet. This has found practical applicat 
in determining the therapeutic radiation from ultravii 
lamps in the spectral region from 3,200 to 1,850 A.u. 
frared radiations are also susceptible to evaluation by 
properly filtered cell. Pyrometric applications, used eit] 
for measuring or controlling furnace temperatures on 
basis of the temperature by the cell, hi 
achieved an important commercial place. In connection Ww 
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the Weston photoelectric potentiometer, the temperatures of 
hot steel sheets are continuously determined as the sheets 
speed by beneath the cell window. 

COUNTERS, ETC. 

In contrast to applications such as those for color anal- 
ysis or temperature control, those which involve the com- 
plete cut-off of a light beam as an operating factor call for 
more emphasis on simplicity, as they are generally in com- 
petition with fairly simple mechanical or manual methods 
for achieving the same results. A ray of light has no iner- 
tia and no lag. The cell response is sufficiently rapid to re- 
cord the passage of a rifle bullet through a beam of light 
incident upon the cell. It needs no guides or bearings as 
does a mechanical lever of one sort or another. It will not 
mar the most delicate fabric nor upset the balance of top- 
heavy bottles or packages. Light cannot clog or stick. Wher- 























Fig. 5. Various sizes and shapes of cells (actual sizes). 
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Open-center cell 
for reflectometers 


Fig. Assembly of 
twenty small cells in 
series. 





ever some or all of these factors are important to industrial 
operations, photoelectric control has come into general usage 

specific applications including counting and sorting, con- 
trol of conveyor speeds, the centering of printed wrappers 
on packaging machinery, lining-up the fabric in print cloth 
manufacture, and scores of others. 

Another application of the cut-off principle which has ex- 
panded greatly in recent years is in automatic weighing and 
automatic proportioning devices. Generally, movement of 
the scale beams or pointer in front of a cell window is the 
actuating method employed. With the proper type of relay 
equipment, valves, etc., cut-off of filling, emptying, etc., at a 
desired level can be secured with virtually no lag. 


PHOTRONIC CELL IMPROVEMENTS 

From the standpoint of expanding the practical useful- 
ness of the dry-disk photocell, it is probably safe to say that, 
over the past few years, improvements in cell application by 
means of more sensitive accessory equipment have kept 
pace with improvements in cell characteristics. In other 
words, measuring instruments and control units have been 
specifically designed to take full advantage of the energy 
generated in the cell, particularly at low light levels. The 
instrument movement used in the photographic exposure 
meter is one example; the magnetic contact relay (Sensi- 
trol) is another. Protection of the cell against dampness, 
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vibration and other forms of physical injury have also 
of considerable importance in assuring permanenc 
response and unfailing operation. 

There have been definite improvements in fundam 
cell characteristics, in the direction of providing incré 
current output without sacrifice of stability. At one t 
certain applications calling for high output were met 
at a considerable sacrifice in permanence. Within the 
year or so, however, the so-called “Type 2” high-output 
has met the standards necessary for use in permane! 
calibrated circuits. Output curves of this cell under var 
levels of illumination (at different levels of external res 
ance) are shown in Fig. 4. 

From time to time over the past decade, modification 
the physical form of the cell have been made to meet sp« 
requirements. Cells have been made in square, rectangi 
and other special shapes (Fig. 5) and with a hole in 
center so that a light beam may be passed through in me 
uring normal reflectivity (Fig. 6). Assembly of cells 
banks, connected in parallel, give the increased current o 
put needed for special applications under low illuminat 
levels. One of the first uses of an assembly of this kind 
for measuring the brightness level during the 1932 tot 
eclipse of the sun. The voltage generated by the cell is 
characteristic unchanged by the size of the cell, so that 
casional applications calling for increased voltage can 
met by connecting a number of small disks in series (Fig. 7) 

Knowledge of the fundamental photoelectric effects 
volved in cell design and manufacture has now reached 
point making possible the creation of cells “tailor-made” t 
the requirements of the job, where conditions limit the us: 
fulness of the regular types. The entire operation, from th« 
processing of the raw materials to the sensitization of th 
finished cell, is performed under close technical control 
the Weston plant. The materials, skills and experience ar 
all currently available right here in America to move fo: 
ward into a new decade of progress in which even great 
commercial utilization can be expected from the dry-dis 
photocell. 
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INSTRUMENTS’ BOOK SHELF 





Theoretical Physics—Vol. Ill—Relativ- 


ity and Quantum Dynamics. By W. WI 

nN. E. P. Dutton & Co., Inc., New York, 
1940. Cloth, 5% 9 inches, xX + 276 pages 
Price $5.75 

This is the concluding volume of a monu 
nental trilogy which probably will influence 
the progress of physical sciences for many 
years to come by reason of the author's 
penetrating insight, lucidity of expression 
ind originality of presentation. For more 
than a decade the 1uthor has graced the 
Hildred Carlile Chair of Physics at Bedford 
College in the University of London. His 


chief guiding principle in preparing all three 
volumes has been “to present physical theory 
logical This guiding 


is a coherent unity 
principl was fairly apparen in the first 
volume ; more obvious in the second volume 


ind it shines forth in its full glory through- 


out most of the chapters of this third vol- 
ume. Again and again Professor Wilson de- 
rives some of the important laws in various 
ways, from radically different starting- 
points. Again and again he says in effect: 
“There is another way of expressing the 
formula We may write it and 
therefore so that but we may sub- 
stitute so that and we obtain 
which is identical with and he gives 
a result which had been obtained in a pre- 
vious chapter or in a preceding volume. 
The reviewer does not wish to give the 


impression that Professor Wilson's emphasis 
on “presenting physical theory 
logical unit” in this particular way 
from the value of this volume 
theoretical physics. This emphasis neither 
added nor detracted from the value of the 
two preceding volumes; and it adds im- 
mensely to the value of this concluding vol- 
ume. In all its fourteen chapters, the serious- 
ly-curious reader is delighted to find that 
the author has anticipated his unformulated 
questions. The two main subjects of this 
book, Le., relatively and quantum dynamics 
are seen to be extensions of mechanics, heat 
electromagnetism and optics (the chief sub- 
jects of Volumes I and II). The thoughtful 
reader gets a few glimpses of the light shed 


as a coherent 
detracts 
text 


as a on 
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Only in 
1uthor's 


by the yet-invisible Prime Theory. 
a modest, indirect way the 
Preface allude to this achievement 
“Relativity, which occupies 
part of the volume, been introduced in 
i way which I believe to be new. Einstein's 
theory of relativity is developed in 
what seems to be the natural way, ice 
by following the suggestions contained ir 
the 4-dimensional character of many 
equations contained in both of the Volumes 1 


does 


the earlie 


has 


special 
most 


sets ot 


and II, more especially those contained in 
the Maxwellian field equations as they ap- 
pear on page 114 of Volume II. Moreover 


during the development of the special theory 


the general theory has been kept in mind 
so that the way into it has, I think, been 
made quite easy. 

“A novel feature of the latter part of the 
volume is the discussion of the remarkable 
analogy between geometrical optics and 
Hamiltonian dynamics and the use made of 


it, by expanding it so that it becomes an 
analogy between optics (using this term in 
its widest sense and as understood before 
the days of the quantum theory) and dy 


namics, to develop quantum dynamics.” 
The six years that intervened between the 


completion of Volume II and of this one 
witnessed many advances in physics, but 
one must not conclude that the first two of 
Professor Wilson's three volumes are almost 
out-of-date even if this volume is up-to- 
date. The reason is that during these six 
years there have been no major discoveries 


affecting the fundamental thinking of phys- 
icists. One reviewer's guess is good as 
another's, and our guess is that this trilogy 
of Wilson's will not become obsolete for a 
quarter-century or so. To be sure, minor 
discoveries in limited flelds may invalidate 
a few unimportant demonstations outside 
the main line, but this main line will stand 
intact: Newton—Carnot—Maxwell—Lorentz 

Einstein—Planck. 

An example of a need of revision outside 
the main line is found in the section on 
Debye’s theory, where the author states that 
Born ani Karman have taken into account 
that “solid substances are crystalline ai 
This probably is a slip of the pen. A crys- 
talline substance is one of the several dis- 
tinct types of solids; there are various ways 


as 


of classifying crystalline substances; and 
the Born-Karman equations are of limited 
applicability ; but Professor Wilson made 
this statement incidentally (in introducing 
the dominance of electronic energy as the 
“heat” in solids at temperatures near 0°K.) 
and it is only in such incidental and trivial 
details that his work will have to be re- 


vised until there occurs the next major revo- 
lution in physics. Then only will a real revi- 
sion (in 19657). 
As in the case of the preceding volumes, 
the treatment is austerely mathematical and 


become necessary 


the author does not compromise with his 
lofty purpose by stooping to the level of 
students who are utterly lost without trite 


and false mechanical analogues. The ‘“‘aver- 
age engineer’’ who has taken college mathe- 
matics will get a good deal of effortless en- 
joyment out of this book; and if he studies 


the chapters on tensor analysis, wave me- 
chanics and matrix mechanics he will be 
able to make a few altitude flights, on the 
wings of Wilson's work, to those lofty re- 


gions where he may catch thrilling glimpses 
of what Whitehead pére visioned when he 
declared that “every branch of physics gives 
rise to an application of mathematics. <A 
prophecy may be hazarded that in the fu- 
ture these applications will unify themselves 
into a mathematical theory of a hypotheti- 
cal substructure of the universe, uniform 
under all the diverse phenomena.” 


M. I BEHAR 


Time and Its Reckoning. By R. Ba 
Way and NOEL D, GREEN. Chemica] 
lishing Inc., New York, 1940. Clot 

814 inches, viii 137 Price 

In spite of the words 
in the title, this little 
methematical. There is 
tion in it. There is not 
statement that an 
uate could not grasp. 
achievement—almost a tour de force 
the authors must have labored for 
hours over many brief paragraphs and 
which easy to read 
have 


Co., 
pages, 
its reck« 
book is entirely 
not even 
a single quantit 
elementary-school 
This is inde: 


“and 


one 


sentences 
they 
difficulty. 
Although 
can be recommended 
the subject of horology 
research men who have never taken 
subject and desire to know its rudin 
However, of the ten chapters, five ars 


are sO 


seem to been dashed off wi 
non-technical bo 
an introducti: 


for engineers 


this is a 


as 


strictly on the subject of horology. Ch 

VI for example (“Some Unusual Clocks 
Watches”) deals with curiosities ; and C} 
ter X (“The Nature of Time”) is m« 


physical, as the authors state in their p 


ace—from which we quote the followins 

. How many know how long a 
really is, or a year? This little book 
swers many questions of this sort, tell 
how the length of the day has been es 
lished. But it does more than that. Tim: 


has two aspects, the one physical, the ot 
metaphysical, and we have attempted 


write a little on both sides. Firstly, a 
vey of man’s progress in the recording 
the hours and the making of time-kee; 


devices, this for those who, like the auth 
can spend hours in watching the rhyth: 
swing of a good pendulum and its attend 
ant apparatus. Secondly, a few thoughts 
those who like to exercise their minds uy 
considerations of a more imaginative 1 
ture, relative to those theories on the 1 
ture of time that have been put forward 
the learned philosophers both of today 
yesterday.” 

This reviewer, thinking of what would 
terest Instruments readers, recomme! 
particularly the following chapters: 

III. Progress in Time-keeping. 

IV. The Pendulum a Time-keeper 

V. Watches and Chronometers. 

VII. Electric Clocks. 

The book was written and printed in En; 
land, but the examples of movements a1 
none the less useful to American readers 

M. F. Btu 
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- a stable, all-glass filter which corrects 
for all types of lighting regardless of color 
composition. Saves time, eliminates errors 
in testing. Available in models for shop 
and laboratory requirements. 


: Laboratory Standards . . . Precision DC and 
AC Portables . . . Instrument Transformers 
- + + Sensitive Relays ... DC, AC, and 
Thermo Switchboard and Panel Instruments. 














Here are the tools industry is 
using to help keep motors and 
machines constantly in fighting 
trim; forestalling costly break- 
downs and work interruptions, 
eliminating power losses... and, 
because of their simplicity, 
broad utility and dependable 
accuracy, cut precious hours 
from the usual testing routine. 
Weston Electrical Instrument 
Corporation, 591 Frelinghuy- 


sen Ave., Newark, New Jersey. 


WESTON 






























































The WESTON (Model 633) 
AC Clamp-Ammeter 


Provides the quickest, simplest means for 
testing electrified equipment regularly .. . 
thus insuring efficient, uninterrupted oper 
ations. The clamping jaws are simply 
closed over the conductor or bus-bar, and 
current reading taken. Circuits are never 
disturbed . . . work never interrupted. Has 
6 AC current ranges for maintenance needs. 


The WESTON 
(Model 785) 
Industrial 
Circuit Tester 


With 27 carefully selected voltage, cur 
rent and resistance ranges, Model 785 
handles ‘‘trouble’’ in the most efficient, 
practical manner. With DC voltage sensi 
tivity of 20,000 ohms per volt, it is ideal 
for testing sensitive relay circuits, signal 
and telegraphic systems, photocell cir 
cuits, alarm systems, etc... . also for test 
ing small motors and controls, lighting 
circuits, etc. Can also be used with current 
transformers and voltage multipliers. 


Specialized Test Equipment... Light 
Measurement and Control Devices... 
Exposure Meters... Aircraft Instruments... 
Electric Tachometers...Dial Thermometers. 
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